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ABSTRACT

Nearly instantanecus precipitation rates have been measured in several
locations to develop point frequencies of occurrence of l-minute vrates.. These
are tabulated by months for about one year of data from locations in Fluridr,
North Carolina, New Jersey, Alaska, and the Marshall Islands. Four-minute
rain rates are tabulated for a very limited sample cf data from Bogor, Indonesia.

s pr

Similar data for shorter periods of time have been derived for Tlagstaff,
Arizona, and Fort Sherman, Canal Zone. A four-year average table of frequencies
has been derived for the summer months at a location near Tombstone, Arizona.
Tables of 4-minute rates are included for three locations in Vietnam.

Two-minute average frequencies along lines of raingages have been tabulated
for England and central Florida.
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INTRODUCTION

The purpose of this research project has been to define the frequencies
of occurrence of instantaneous rainfall rates for a wide variety-of rain
climates of the world. This was to be done for both point locations and for
average rates along lines.

Such data are usaful when selecting microwave frequencies and power
levels for radars, ground and satellite communication systems, etc. These
data are also important in the design of super-sonic vehicles, since the
rate of erosion of the vehicles by precipitation particles is related directly
to rainfall rates.

Knowledge of the amount of precipitation that fell in a 6~hour period
tells little about how rainfall rates were distributed within that period.
High rates lasting for short times are lost in the relatively long period
rainfall amounts, and these can only be detected in short periods (minutes).

Early in this study it was determined that a one-minute interval was
about as short a period for which a rainfall rate could be obtained from
raingages with a reasonable degree of confidence. Such a l-minute rate could
only be ascertained from the best records available. Therefore, l-minute
rates have been calculated for locales where data existed, and these are
defined to be "instantaneous" rates. There are some indications that if
rates could be accurately determined for periods of less than one minute,
the frequencies of these rates would not be significantly different than the
frequencies of the l-minute rates.

DATA AND INSTRUMENTATION

At the start of the contract period, the data known to be available
and suitable for calculating l-minute rates were about one year of raingage
data from each of six of the locations where the gages had been operated in
conjunction with raindrop-size studies sponsored by the U. S, Army, (Stout,
et al,, 1968). These locations are Miami, Florida; Bogor, Indonesia; Majuro
Atoll, M-rshall Islands; Woody Island, Alaska (near Kodiak); Franklin, North
Carolipa; and Island Beach, New Jersey. Similar data for shorter periods of
operation were available for Flagstaff, Arizona, and for Fort Sherman, Canal
Zone; these data were also obtained under sponsorship of the U. S. Army.

The same type of recording raingage was used at all the locaticons mentioned
above. ~This type of weighing-bucket precipitation gage has been used by the
National Weather Service since 1945. It is a Fergusson type gage, manufactured
by Bendix-friez as its Model No. 775-B, As used in the collection of these data,
this gage was equipped with a 12.648-in diameter receiver which drained through
a 5/16-in diameter hole into the bucket. Recording was on an 1ll.5-in chart on



a clock clinder geared to rotate once each €& hours. Precipitation was
recorded on a vertical scale from ¢ to 2.40 in with a single upward traverse
of the chart, at which point reversal occurred and another 2.4C¢ in of
precipitation was recorded with a downward traverse. On the churts from this
gage, 1 mirute is equivalent to 0.8 mm of chart travel, and 2.5 mm of chart
height is equivalent to 1.0 mm of precipitation.

Other rainfall data have been obtained during the period of the contract
and these data have been recorded on a variety of gages. These data are from
three stations in South Vietnam; two networks of gages in England; selected
gages in the Walnut Gulch Network operated by the Agricultural Research Service
near Tombstone, Arizona; and the raingage records from the Florida portion of
the Thunderstorm Project operated in the summer of 1946, (Byers and Rraham, 1949),
Further discussion of the instrumentation at these locations will be found in a
later section of this report.

GENERAL: ANALYSIS PROCEDURES

Although variations in the analytical procedure have Leen necessary
}ecause of the differing forms of the original data, basically similar procedures
have been used for much of the data. For ail the locations involved with the
Army sponsored work, the original raingage charts were used. For other locations,
microfiim or reproduced copies of the original charts were used. For the
British data, already tabulated 2-minute accumulations were used. Cumulative
frequency distributions of precipitation rates have been prepared for each
location. Thece are Tables 1 through 23 in the Appendix.

For most of the data, the first step in the analysis was to digitize the
records. Where original charts were used, and for some locations where data
were obtainei from reproduced copies, this digitization was done on an Auto-trol
model 3200 digitizer., This equipment measures the chart trace to the nearest
l-thousandths of an inch on both ¥ and Y axes. The coordinates of each measured
point are punched semi-automatically into punch cards.

Another digitizer, the OSCAR Model F, was used for all records on
microfilm, since it has a projectc. that permits measurement from an enlarged
projected image. The scaling on this equipment is variable, and was adjusted
to permit the 1ighest accuracy permitted by the size of the projected image.
Although the precision of the measurements for this equipment is generally a
slight bit less +han from the Auto-trol, it is believed to he quite sufficient.

The digitized data on punch cards were then processed by computer.
Various routine covrections were made for the tilt of the chart on the digitizen
and to rectify the curvilinear scales of some of the charts. Then rates were
calculated from the corrected measured points. Linear interpolation was made
between the measured points. Precipitation rates were generally calculated for
each l-minute interval during precipitatioi periods. The Vie.namese data were
judged suitable for no shorter than M-minute intervals and, as previously

indicated, the British d-ta wece sunilied to us as 2-minute digitized accumulations.
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In all cases, the precipitation rates were expressed in units of mm/min.
These rates can, of course, be converteé to the more familiar units of mm/hr
by a multiplication by 60, or to in/hr by a multiplication by a factor of
60/25.4 or 2.36. .

The computer then counted the rate calculations within each class
interval. The class intervals were set up on a logarithmic basis, with 10
intervals to each decade, or order of magnitude, of the rates. Generaliy,
all rates of less than 0.0042 mm/min (or 0.01 in/hr) were considered to be
no rain, so the threshold of the lowest class interval was set at 0.0042 mm/min.
The distribution of rates was then summed to produce a cumulative distribution,
which was then divided by the number of minutes of usable gage operation in
the sample to get a cumulative frequency distribution in terms of the percent
of time that the rate equalled or exceeded the indicated threshold rate. Only
with the British data was it necessary to express the results in terms of
percent of rain time, rather than as percent of total time, because of a lack
of knowledge of the total operating time represented by the set of data
analyzed.

FURTHER DISCUSSION OF DATA AND ANALYSES BY LOCATIONS

General features of the data and analysis procedures have been discussed
above. This section will describe the location of each gage from which data
were obtained and explain any unique features of the data. Throughout this
section, the Bendix-Friez 775-B weighing-bucket recording precipitation gage,
as described in the "Data and Instrumentation" section of this report, will
be referred to as simply the "weighing-bucket gage".

Miami, Florida

The weighing-bucket gage referred to as '"Miami" was actually located
at the sewage disposal plant in Coral Gables, Florida, within the Greater
Miami area. The geographical coordinates of the lozation ave 25° 45' north
latitude and 80° 19' west longitude.

The gage was operated and maintained by personnel from the University
of Miami at Coral Gables, Florida, from August 7, 1957 to August 18, 1958,
A total of 504,372 minutes of usable data were obtained (525,600 minutes are
equivalent to 365 days). Scume rain was missed because of equipment problems.
The largest gap in the data was from May 23 to June 2, 1958, The very heavy
rains on May 23 caused flooding which resulted in the clock mechanism of the
gage being submerged under water, rendering it inoperative until repairs could
be made.

The l-minute rainfall rate frequencies for NMiami are tabulated in Table 1.
As shown in the table, rainfall rates at Miami can be quite high. One rate was
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found to be in excess of 3.98 mm/min (9.39 in/hr). The only ~ther locations
studied having rates as high are the tropical locations of the Canal Zone and
Bogor, Indonesia. The percent of time that the rate exceeds 0.0042 mm/min

is relatively low at only 2.57 percent for the annual frequency table.

Majuro Atcll, Marshall Islands

A weighing-bucket gage was installed and operated on the Majuro Atoli
of the Marshall Islands during the period of April 15, 1959 to April 30, 1960.
The gage was located at the U. S. Weathe: Bureau station at the city of Majuro
which is located on the southeastern end of the Majuroc Ateol). This atoll is
a ring of islands surrounding a lagoon about 35 km long and about 6.4 km wide.
Dalap Island, on which the gage was located, is oriented roughly east-west.
The gage was installed at an elevation of 10 feet above sea level, at 7° 05'
north latitude and 171° 23' east longitude.

The gage was operated by U, S. Weather Bureau personnel. A total of
462,227 minutes of usable data were recorded out of a possible 548,435 minutes.
The missing data was mostly due to failures of the clock. These outages
appeared to be random, and not likely to seriously influence the rate frequencies
derived (Table 2). The data for January through March are from the year 1960.
May through December are from 1959, and April is a combination of data from
the two years.

The highest rates that occurred during ihe year of operations at Majuro
were above 3.16 mm/min; however, such rates occurred only 0.00065 percent of
the time. Rates exceeding 0.0042 mm/min occurred 5.53 percent of the time on
an annual bas.s, This is more than twice the similar frequency of Miami.

woody Island, Alaska

Woody Islend is a small island, located 3 miles east of the city of
Kodiak, in the Chiniak Bay of the Gulf of Alaska. The gage was located on the
east coast of the island, at the top of a 50 foot cliff. The geographical
cocrdinates of the location are 57° 47' north latitude and 150% 20' west
longitude.

The gage at Woody. Island was operated by personnel of the Federal
Aviation Administration navigational facility on the island. The gage was
i operated from October 18, 1959 to .ugust 15, 1960. During this period, the
: largest periods of missing da%a were slightly more than one day in October
L and a little less than a day in July. Of course, as indicated by the operation
i dates above, no data were obtained for the month of oeptember.

Since this gage was located on the southern edge of Alaska, more of the
precipitation was in liquid form than might be expected at a location so far
north. Even so, the records of the winter months included some snow and




freezing rain. In many zases, this frozen and freezing precipitation
collected in the upper portions of the gage and was recorded only as it was
melted by warmer temperatures, or sometimes by warmth and by rain. In these
cases, the rates calculated are ficticious. Since all the 64 mm of
precipitation in March were involved in such problems, no frequency table
has been presented for this month. Other winter months are likely to have
some reduction in reliability due to these problems.

In examining the frequencies of l-minute rates (Table 3), the most
remarkable characteristic is the very large percentage of rain time above
0.0042 mm/min. The "all data" percentage is 12.1 percent, and for November
it is almost 20 percent of the time. The maximum rates are low; the highest
of s2rved being less than 0.63 mm/min. In general, this location has iong
¥ ars of light precipitation.

Franklin, North Carolina

The actual location of this weighing-bucket gage was 11 miles
south-southwest of Franklin, North Carolina, within the grounds of the Coweeta
Hydrologic Laboratory of the U. S. Forest Service, on the eastern slopes of
the Appalachian Mountains. The gage was at an elevation of 4u60 feet above
mean sea level, at a saddle formation known as Mooney Gap. The land slopes
upward from this site to nearby peaks of about 5000 feet on the southeast, west,
and northwest. Move specifically, the gage site was at 35° 1' 55" north latitude
and 82° 28' 2" west longitude.

The weighing-bucket gage at this site was the same as the others
previously descr.bed except that it was surrounded by a "Shasta III" windshield
to reduce the effects of wind on the collection efficiency (Warnick, 1956).

The gage was serviced by personnel of the Coweeta Laboratory from the
beginning of December 1960 through April 3, 1962. This site was chosen because
of its high total annual rainfall. Coweeta Laboratory, gage Mo. 8 recorded
a 23-year annual mean rainfall of 2358.9 mm (92.9 inches). During the 16
months of operation at Mooney Gap, 3106.6 mm werc recorded. After adjusting
for missing data and normalizing to an annual basis, this becomes 2535.4 mm,
175.5 mm more than the 23-year normal. Several months had greater than normal
precipitation, but September and October rainfalls were much below normal.

The pericd of operation included a total of 703,390 minutes. Of this
time, 643,440 minutes were successfully recorded. Most of the non-operational
time occurred in the winter months of December, January, and February. Much
of the precipitation Auring these months was snow. Where the trace was noted
tc be due to melting snow, such data were discarded, and a suitable adjustment
was made to the operation time. Also, since the site was remote from the
laboratory headquarters, it was sometimes difficult to visit the gage during
adverse winter weather. This resulted in some lost data due %o clock stoppage.
Overall, the winter data must be considered of much poorer quality than the data
from other seasons.
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The l-minute rate frequencies for P'ranklin, North Carolina, are in
Table 4. Note that the operational pericd covers December through March for
two years, and the frequency tables for these months are the mean of the two
years,

The annual frequency (which inciudes all the data for 16 months) shows
a relatively high frequency of precipitation of 7.22 percent. The maximum
rate is not excessive. The high annual total precipitation results more from
high frequencies of precipitation, rather than from very high rates.

Island Beach, New Jersey

The weighing-bucket gage at Island Beach State Park was alsc equipped
with a Shasta III windshield, as was the gage in North Carolina. This gage
was located on the Atlantic beach within the park which is c¢n a narrow peninsula
between the Atlantic Ocean and the Barnegat Bay, about 63 miles south of New
York City, at 39° 52' north latitude and 74° §' west longitude.

The gage was installed in the fall of 1960 but good continuous data was
not obtained until May 24, 1961. This gage was serviced from this time through
May 24, 1962 by a local school teacher hired for this work by the Water Survey.
During the year of operation, the only missed operations were in May and June,
~here in each month a small amount of data was lost due to gage malfunctions.
During the winter months, some snow is included in the data. Snow was not as
much of a problem here as it was in Alaska and North Carolina.

The frequencies of l-minute rates for Island Beach are to be found in
Table 5. This table shows, not surprisingly, that the highest rates occurred
during the summer months but the highest percentages of rain time greater
than 0,0042 mm/min are in the winter.

Bogor, Indonesia

A weighing-bucket gage was installed at the University of Indonesia in
Bogor from October 31, 1959 to April 11, 19€l. Bogor is located on the Island
of Java, about 48 km south of Djakarta, at €° 30' south latitude and 106° 48’
east longitude. A plain slopes gently upward from the Java Sea at Djakarta to
Bogor, which is at an elevation of about 260 m, but mountain peaks of 2 to 3
km are only 16 km south of Bogor.

Several difficulties encountered in the operation at Bogor result in
this dat.: Lelaug the poorest and most unreliable of all the data presented in
this repor.. The gage was operated by the staff and students of the Department
of Climatology of the University of Indonesia. These people were not at all
familiar with the ot eration of the weighing-bucket gage sent to them. They
had only our written lastructions, which were not always understood sufficiently
vell., When the gage ralfunctioned, it was always slow to be repaired.
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At least in th. early months of the operations, a chart was put on the
gage only when rain was expected. Thus, much of the time with no rain- was not
documented, and almost certainly, rain was missed due to the gage not being
ready. The total operation time of this gage is much less than the real time
elapsed, and there are strong suspicions that this non-operation time is
somewhat biased as to the part of it during which no rain fell.

During some of the periods of equipment failure, we were supplied with
copies of records from a Hillman gage operated nearby. This float-type gage
recorded on a 24-hour chart, suitseble for calculating rates for intervals no
shorter then four minutes. These rates are combined with the weighing-bucket
gage rates in the table of L-minute rate frequencies in Table 6. It can be
geen that the operation times are much less than they should be (43200 minutes
in a 30 day month, or uu640 for a 31 day month). Overall, only about 23
percent of possible time was operational, even with the addition of the Hillman
gage data.

The data from Bogor are valid as an indication that certain rates did
occur there, but do not show with any confidence the percent of time that these
rates occurred. This table, Table 6, should be used with extreme caution, if
at all, in any furtber analyses.

Flagstaff, Arizona

A small network of recording and non-recording raingages was operated
during the summer rain months of 1967 in the Fort Valley Experimental Forest.
This location is at an elevation of about 2.2 km, about 1l km northwest of
Flagstaff, Arizona. The San Francisco Peaks nearby are vesponsible for
considerab.e thunderstorm activity in the summer. Unfortunately, the recording
precipitation gages for this project arrived late from the manufacturer, and
were not installed until July 20, after the rainy period had already begun.
Only the period from July 20 to August 21 was recorded by the recording gages.

The weighing-bucket gages used at Flagstaff were of the newer Fergusson
pattern, Model 5-780, manufactured by the Belfort Instrument Company. Five of
these gages, which are identical in operation to the previously described
weighing-buckets gage, were installed with one at Fort Valley and four others
each 3/4 mile north, east, south, and west of Fort Valley. This network was
near 35° 14' north latitude and 111° 45' west longitude.

Table 7 shows the frequencies of rates for this l-month sample at Fort
Valley. In the same table is an average frequency distribution for all five
gages of the network. There are only very slight differences between these
tables; the S-gage average may be worthy of greater confidence, since it contains
five times as much data, which would reduce the effects f local variability
in the rainfali.

Panama Canal Zone

Weighing-bucket gages were operated during the summer and fall of 1968
at Fort Sherman, Canal Zone, in association with the operation of a raindrop
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AlLl three locations are quite near each other within that portion of the
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camera as a part of a series of tests conductéd by the Frankford Arsenal,

U. §. Army. The first location was at the Pina artillery range from June 2y
until July 19. This location is at an élevation of about 100 feet near the
west shore of Gatun lake at 9° 14" north latitude and 79° 57' west longitude.
& gage was operated at a location known as Battery Mackenzie from July 26
until October 3. This location is very near the Caribbean Sea at 9° 21' north
latitude and 79° 59' west longitude. From November 1 to November 21, a gage
was operated in a jungle clearing near the Chagres River about 2.4 km from

the Caribbean. This clearing was part of & temporary artillery range known

to the personnel involved with the tests there as the Chagres Range. This
gage location vas very near 9° 19' north latitude and 79° 59.5' west longitude.

Canal Zone that lies between Gatun Lake and the Caribbean Sea and southwest
cf Limon Bay and the Panama Canal.

The periods during which these gages were in operation include much of
the rainy half of the year in that region. The half-year from December to
Junc is quite dry on the Caribbean side of the Isthmuth of Panama. The average
total rainfall at Colon, Panama (Nelson, 1968) is 95.1 inches for June through
November and only 3u4.7 inches for December through May. The total for January
through April is only 10.5 inches.

The tables of frequencies of rainfall rates are in Table 8. The portion
of this table headed "All data" is the average of the data from the three
location.. It is probably the best estimate of frequencies for the wet half
of the year. Frequencies for the dry portion of the year would be much smaller.

Vietnam

Microfilms of raingage charts from three locations in South Vietnam were
provided by the U. S. 4ir Force. It appears from the char<s that the gages
used were of a float-type siphoning gage. The chart's rotation was once per
24 hours.

The record available from Tan Son Nhut Airport near Saigon was from
January 1964 through December 1964 with no apparent missing data. The record
available from Danang was from January 1963 through February 1964; however,
six days were missing in December, 1963. Data was obtained for Pleiku for
all of 1963 except November and for the year 1965 except that Januavy, June,
July, September, and November are missing. TFor November, 1963 the raingage
charts were missing; however, a summary sheet was available which showed that -
the total rain for the month was cnly 10.6 mm and the total rain time was
only 2.9 hours, or 0.4 percent, of the month.

In the analysis of these data to derive the frequencies of rates in
Tables 9, 10, and 11, the rate interval was restricted to four minutes because
of the 2u-hour pericd of rotation of the charts. The data was digitized on
the Auto-trol from prints made from the microfilm. For locations where more
than onc year of data was available for any month, both years were used. Such
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cases can be identified in the tables as those showing more than the usual
43200 or 44640 minutes of operation time. The "annual" column is actually
a calculation for all the data available, somewhat more than one year for
Pleiku and Danang. In the annual table for Pleiku, November has been
considered as having no rain, but a complete record. Since evidence exists
that shows this month to have rain only for 0.4 percent of the time, less
error is made in the annual table this way than if the month had been
considered missing.

All the three gages from Vietnam show a very definite seasonal trend, as
would be expected with the monsoons of that region. Both Saigon and Pleiku have
a dry season from December through April, while Danang is dry from March to
July. The percentage of rain occurrence is greatest for any one month at Pleiku,
where it rained at rates greater than 0.0042 mm/min for 17.2 percent of the
time in September. The same station recorded no rain in January. The maximum
rates might have been greater if l-minute rates could have been measured. It
has been noticed that the Saigon annual Y4-minute frequency distribution is
almost identical to a 4-minute frequéncy from the Miami, Florida data. The
seasonal variations are very different, however,

Walnut Gulch, Arizona

The Walnut Gulch experimental watershed is located near Tombstone, in
the southeastern corner of Arizona. It is operated by the Agricultural Research
Service of the U. S. Department of Agriculture (Kincaid, et al., 1966). This
network of gages is in a semiarid region which has its peak rainfall in the
summer. The climatological records from Tucson, about 60 miles northwest of
the network (U. S. Weather Bureau, 1969), show a normal annual rainfall of 11,00
inches, with only three months, July, August, and September having more than
1.00 inch per month. The maximum monthly rainfall is 2.88 inches in August,
while the largest number of days with rain is in July, with 11 days normally
having 0.01 inch or more.

In such an semiarid region, it is of even greater importance than at
wetter regions to have a long record of rainfall data. Copies of charts were
obtained for the four years of 1960 through 1963. Records for gages 2, 22, ul,
and 61 were obtained, since these gages were operated in an open-scale way
similar to the other weighing-bucket gages previously described. The gages
were operated from sometime in June to October or November of each year. By
choosing for each month the gage with the least operational difficulties, it
was possible to put together a complete four-year record for the months of
July, August, and September. For October, two years were complete, but two
of the years each had only a little over a week of operation. The data for
June and November were inadequate for a reasonably reliable analysis. It is
believed that this use of the four gages interchangeably is justified, since
all are of the same type and the maximum spacing between gages was less than
nine miles.

The frequencies of l-minute rainfall rates are in Table 12. These are
all #-year averages. The maximum frequency of rain is in July, but this maximum
is only 1.23 percent. The highest rate, above 3.16 mm/min, occurs in August.
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This is in agreement with the long term climate at Tucscn. Apparently,
the relatively high total raiafall in August is caused by a greater Srequency
of high rates, rather thar by a larger total rain time.

Since the Tucson normals show that all the months not tabulated here
have less than one inch of rain and not more than four days of measurable rain,
the rain-rate frequencies for these months should not be much in excess of
those shown here for September.

Florida Thunderstorm Project Data

A network of 55 weighing-bucket gages was operated near Orlando, Florida,
during the summer of 1946 as a part of the Thunderstorm Project (Byers and
Braham, 1949). The network was approximately rectangular, with the long axis
lying east-west (see Figure 1). The center of the network was within the town
of St. Cloud, near 28° 15' north latitude and 81°¢ 15' west longitude. The
raingage charts from these gages were obtained on microfilm from the National
Weather Records Center for the period of operations, May 19, 1946 through
September 20, 1946, Since the gages were serviced daily, the records are of
generally high quality.

Two lines of gages were chosen from the Florida network for analysis. A
line from gage 2 to gage 40, oriented roughly from the northwest to the southeast,
contained 14 gages and had a length of 13.35 miles. A shorter north-south
line had seven gages and a length of 6.23 miles. Also analyzed was a short
line consisting of the six middle gages of the NW-SE line. This line had a
length of 5.9% miles, making it comparable in length to the N-S line.

For each of these three lines, 2-minute rates were used to derive
"line-average" rates. Although the gages were of the same type from which we
have generally calculated l-minute rates, timing inaccuracies between gages
in a line necessitate the use of a longer rate period for line averages. In
calculating these line averages, the rate at any gage was considered to remain
constant over half of the distance to the adjacent gages on either side,
except that for the end gages, the length assigned extended only to the end
gage. When a gage had a missing record, its length was divided between its
adjacent gages. When two or more adjacent gages were missing, the rate was
discarded and the operation time rveduced accordingly. Since rain often
occurs over only a portion of the lines, the average rates are significant to
lower rates than the 0.0042 mm/min used as a cut-off value for most of the
single gage analyses. The frequencies for the short north-south line (gages
34 to 52) are in Table 13. Similarlv, Table 14 contains the frequencies of
average rates for the long northwest-southeast line (gages 2 to 40) and
Table 15 the short northwest-southeast line (gages 23 to 42). Single gage
frequencies have been calculated for gage 32 near the center of the network.
Frequencies of l-minute rates are in Table 16, and 2-minute frequencies are
in Table 17.

These tables show that similar length lines have similar rate frequencies,
regardless of the line's direction. This is likely due to the generally air
mass type of showers in Florida during the summer. It is expected that in more
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northern areas, where many lines of showers occur parallel tc a front, &

line of gages in the same orientation as the average position of cold fronts
would have a higier occurrence of high average rates than would & line of gages
perpendicular to the mean frontal orientation.

On Figure 2 are plotted the 2-minute rate frequencies for the single
gage, the short (5.94% mile) portion of the northwest-southeast line, and the
long (13.35 miles) line. The general effects of the length of the lines can
be seen. The very high rates are seen to occur most often at a single gage,
Since the high rates are likely to be of small area, linear arrays are likely
to include large areas of Jow or zero rain rates, thus reducing the line
average. At low rates, the frequency of occurrence is greater for the lines.
This same information is presented in another form in Figure 3. This family
of curves has been interpolated from the data of Figure 2. Tt is more
convenient for finding the percent of time that an average rate is exceeded
for any length of line up to 13 miles. Of course, these curves only apply
strictly to central Florida; however, similar changes with line length can be
expected in other locations.

British Network Data

Tabulated 2-minute accumulations of rainfall have been obtained from two
networks in England, one near Cardington and the other near Winchcombe. The
instrument used was the Dines Tilting-Siphon Rain Recorder, fitted with an
open-scale strip chart mechanism in place of the standard daily drum. This
mechanism was electrically driven by an a-c motor at Cardington and by a crystal
controlled battery driven motor at Winchcombe. Both of these motors drive the
chart at the speed of 5 1/2 in/hr. The gage is fitted with an 11.31 in diameter
collecter, and 10 mm of chart indication is produced for 1 mm of rain.

These networks weve operated by the British Meteorological Office.
Operation of these gages was not possible during most of the winter months.
The Cardington data are from the years 1957 through 1962, but for each year
the starting and ending dates are variable, so that there is generally six
years of data for the mid-summer months, but less for the months in early
spring or in the fall. Similar shortages nccur in the data from near Winchcombe,
taken in the years 1962 through 1967.

Both of these data sets are also limited by the fact that data were

included only when some gage within the network measured at least 0.5 mm in a
2-minute interval. Because of this problem, the data in Tables 18 through 23
have been presented as percentages of rain time rather than the usual percentage
of total time, where the rain time is defined to be the time that any gage in

the line had 0.5 mm or more rain in 2 minutes. Since the data tabulations, as
veceived, were quantized to the nearest 0.0l mm per 2-minute interval, the rates
in ma/min are quantized to the nearest 0.005 mm. This results in some emptvy class

intervals at the low rate end of the cumulative frequency distributions fov
single gages.
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mile line (line 2-40) of the Florida Thunderstorm
Froject network.
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The lines of gages used are shown in Figure ‘4 for the Cardington network
and in Figure 5 for the Winchcombé network. The Cardington lines both use five
gages. The northeast-southwest line, line I, is 5,27 km in length and the
northwest=southeast line, line II, is 3.87 km. At Winchcombe, the necarly
north-south 6-gage line, line I, is 3.98 km long, and the northeast-southwest
liné of 2 gages, line II, is %.36 km.

The line avérages were calculated as described above for -he Florida
4 ' data. T:€ line frequencies for the Cardington lines are in Tat“es 18 and 19.
3 A single gage frequency for gage C2 near the intersection of tlhe lines is in
R Table 20, For Winchcombe, line frequencies are in Tables 21 and 22, and a
' single gage frequency fcr 7age 10 is in Table 23. The operation times indicated
on these tables are times with non-zerc rates. Since the frequencies are in
3 percent of operation time with non-zero rates, all the tables show 100 percent
at the lowest rate tabulated.

The general features of these line data for months where there are
sufficjent data are similar to these described for the Florida data.

R LAY,

ARG T

SUMMARY AND CONCLUSIONS

The principle result of this research is the set of tables of
instantaneous (or at least very short-period) precipitation rate frequencies
presented in the Appendix. Although most of the tables represent only a
year or less of data, this is a more extensive collection of such data than
has been known to this time. Some of ‘the tables, particularly those with
the shorter operational times, should be used with caution. Nevertheless,
these tables shoul ! be useful in estimating the probabilities of encountering
various precipitation rates in a variety of climatic regions.

Further analyuix of these data are being made by personnel of the Air
T'orce Cambridge Ressarch Laboratories. A preliminary report (Lenhard, Cole,
] and Sissenwine, 1971) described models that relate precipitation rate
frequencies to commcnly available climatological parameters.

: Research is continuing in this area under AFCRL Contract No. F19628-71-C-0052,

’ Some excellent records nave been located in France and England, and records

. suitable for calculatlizn of Y-minute rates are available from Israel and Germany.
Three years of record hive now been collected at Urbana, Illinois, on an
open-scale weighing~bucret gage. These data, and others, will be analyzed and

R presented in the revor:- of Contract C-0052.
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Table 1. Frequencies of l-Minute Precipitation Rates Measured at Miami,
Florida from August 1957 to August 1958

THRESHNOLD
RATE
(MM/KIN)

Te94F+00
6431€+00
Se01F+00
3.98E+00
3.16E+400
2+51E400
2.00€400
1.58F+00
1:26E+00
1.00F+00
e 04E=01

«31£-01
5.01E-01
3,98F-01
3.16E-01
2+.51E~01
2.008-0]
1.%8F=-01
1.247=-01
1.0CE=-01
7.94E-02
6¢31F-02
S.016-02
3. 08F=02
30 16[:"02
2.515-02
2.00€~02
1.586-02
1.246-02
Lo00F=02
T+:946=03
& 1E=03
5.016=-03
4,206-0)

NOPERATIDN
TIME (MIN)

THRFSHALD
RATE
[MH/MINY

T.96F+0N0
64310400
5.01F+00
3,98E+00
3.16F+00
2.51F+00
2.00F+00
L5AF+00
1.245400
1.00F+00
7.94F=01
6.31F-01
S5.01F01
T OAF=01
I 1AE=01
2.51F=01
2,001 =0}
1.5R6=01
1.24E=01
1.00=01
1s94F =02
H3 =02
5401E=-02
3.9RE=(2
Yl AF=~02
2:51F=02
2.00F =0
J5RE=02
ledhl =02
1.000-02
Te04i-01
he3)E-0N
H.01F 00
he208=-01

HNeLLBATION
TIMF (MM

PFRCENT OF TIME THAT RATE IS GRFATFR THAN THRESHOLOD

ANNDAL JAN reg HAR 555 gﬁ!
0.00€+00 0, 00E+00 0. 00E+00 0,90£+00 0.00F+00 0,00C+00
0,00F+00 0.NN0E+00 0.008:+00 0,00£+00 0.00E+00 0.00E+0C
0.00E+00 0.00£+00 0,0ME+00 0.,00E+00 0.00E+00 0.00FE+0N
1.98E-04 0,006+00 0,00E+00 2.,29€-03 0.00€+00 0.00E+00
1.19€-03 0,00E+00 0,0NE+D0 b,83E-03 0.00t+00 0.00€+00
3.17¢-03 0.00F+00 0,00€+00 1,60F6=-02 0.,00£+00 3.08E-03
1.05€-02 0, 00NF +00 0.00t+00 ?2.526-02 0.008+00 1.85(-02
2.12F=-02 0,00F+06 0,006+00 3.44€E=02 ?:31€-03 4.62E-02
3.53F~02 0, 00F +00 0.00F+00 5.06E-02 4,631-03 8.316-02
5.73F=02 0.00E+00 0.00E+00 G,736-02 h04E=03 1.48E-01
9,30E~02 0., 0CE+00 0.00E+00 64 6456-02 9,264F=-03 2.68E=0G1
1.19F=-01 0.00E+00 0,00£+00 6.8R€-02 1.62E-02 3.516-01
1.54€~01 4,976-03 4.96C-03 8.,020-02 1,62F~02 4,77€-01
1.96E~01] 2.24F-02 9.92E-03 8.948-02 2.556-02 5.91E=-01
2.38E=01 3,986=02 1,49F=-02 1.03F=-01 ?455F =02 T.20E=01
2.836-01 1.21€~02 2+13F-02 1.15€=-01 3.011-02 ROH2E-01
3.39E-01 1,02F=-01 4.,9AE-02 1. 72E-01 3. 10E=02 1. 09€+00
44256-01 2.146=-01 1,07E~01 2.9% =01 L) TE-02 1.316+00
5430E-01 5490F~01 1. 176-01 4,088-01 54326-02 1.58L+00
6.64E-01 R.63F~01 1.49€-01 6.19F=01 5466E-02 2 +05E +00
8.05F~01 1.,08F+00 1.716-01 7. 10F~01 1,180 =01 2.49E+0Q0
9,76E=D1" Yob4F 00 l.8AE=01 Q9 ,44E=-01 Lent =01 2.820400
i.10E+00 2+ 10F +00 1.716-01 1.06E6+00 1,04=01) 3268400
134F+00 2. 18F 400 3.52E~01 1378400 2.36E=01 3.62L 00
1.53€£+0C0 F.628400 J.60%=-01 1676400 2.69F~01 4, 04 4+Q0
1.71F+00 44021 +0D HeRGE=01 1.98F+00 ZoIRE=01 o258 400
1.906+00 4 JOA0F + 00 G.ASE-01 2.20£+00 336601 o4 SF 400
2.05L+00 5.53F+«00 S.4F =01 2.320400 3t66=-0} 4 4o20F +00
214400 6.03E+00 64, 21F=01 2460E400 3 LHF~01 4108 +00
2.27F+00 be36F 40N 6,276-01 2.660e00 3.80€-01 4 A2k 400
2439F+00 64.THENOO 6,217 =01 2. ErO0 4,0=01 44941400
2+45F+00 6485F+00 be JOE-OL 2,838 00 407E=01 500k 00
2450400 TeN4F 400 64 INF=-01 2.497C+00 4,071 =01 Sl Tk 10
2.576+00 T.16E+00 64305-01 3.0300 4e60~01 5423E400

504372 46275 407320 RLXY] 43200 32498

PFROCHT OF TIMF THAT RATE IS GRFATER THAN THRFESHOLD

JuL Ay s¢e act noy or¢
0,00F «00 0, 00F 00 0.00%+ 00 0.00F+00 0.006+Q0 0.N0E+00
0,000+00 0,00F+00 0.00F+00 0,00F+00 0.006+00 0.004+00
0.00F+00 0, 008: 400 0, 00+ 00 0. 00F+ 0D OL,00E 00 0.60€+00
0.00F+00 N.MDF00 0, 00E +00 n,Uot 00 0,601 +09 0,00k+00
0.00f +00 Q. 00F 4130 0, ONE+ 0D Pe24f =0} 0,000400 2,24E-03
0.,00F+00 0,00F +010) 0,00+ 00 ba 12601 n,068+00 o720t =03
1.23F=02 1.30€=-02 0. 00F+00 Do bbE=2) 0L, ES 0D 2,26E=03
2.16E~02 1,57L-02 23 =03 Hel =02 2.31t~03 HIPT N}
4.320-02 6.01E-02 Ha040E~DY R, k=02 2.31E=01 112802
64794=02 1.07¢=01 N 26F=03 1,99 =0 9,24F=03 tednfw?
1,201 =01 1.83E=0] 1.HSE=-02 2.62F=01 LA0p =02 14191 =02
1.60F-01 2.12F=01 6, 115-02 Jeiaf =01 SoTUf =0 2.91E-0?
2.10F =01 3.058<0] CoMaE-02 3unll =0} 1108 =02 4o 1OE=02
246 7F-01 Ve f61 =01 [T I B fhoh 00 Gt =02 1oV <02
?2+81F=01 4G50 =0) 1e%f=01 8,261 =0] 1,261 =02 F.ank =01
3haf=02 Qe lRE-N] 1002001 b1t 1248 01 1.5 1k=Q)
3. 80§ -01 LR 24 3ui =01 Ha?2%1 =0} 1. 76k=0t 24 VY-01
4.T6F-01 1.6F=-01 2.7 ~0] Hh -0y 2.50E=01 23400}
6,33E-01 a,718-0] 3.0 -0) 64 A% =01 Il =) 1oank=0]
8.,890=01 L R6E=-01 VoB4T-00 T.628=01 Ik =0l 9eltb=n1
1,208 40D Lo lln+titn foy 281 00 Ro RS =0} 4, 24F -0 Lahir-01
L6 7F 400 Lo 32F 00 M7 =) 1,04 200 54007401} [ARIRED)]
Lo 78F 401 Lan9% 400 7,088 =01 1,267 00 6008 =01] T.48L=01
1.23F+00 1.59F 100 dJ)nt -0} 1,40k 00 A2t =01 R 4il =01
24108400 1200 0,01 -] Tobhren a.1 1 -0} G.6L=0}
24309F 400 1.025400 .04t 00 1.67 00 0,0 0] L4008 +00
Qi k40N S BT I Ry P+ ] Lo 7614570 U R TR} t. Lt 000
2«65 400 D 25E 400 1.4 200 PG RYE] VQ6E o) Io?1 ¢ 00
2404« 00 2 35k e00 Lol 000 §o A 0N 1.1 % 000 1.3 00
24GU) 400 A e0n Lot 0000 2000000 1.1 arQ fonaf o)

Jolab s Sohll 200 by Lok e} FAMEI R U | R YT ) o 151 400
32U 00 fdI0FeN Lob0F s 00 2., 04F 00 Leslt s Yol
. 2a0 000 2,1% 00 [ A ) 2.140 000 [ IR R4 e et 2e 2000
3210 00 24168 40N a2 enn 20208 vu) 1% (0 P KIETI 0]

12445 alh4) W0 Labi O Wi L th()

Preceding page blank

Jun

0,00F+00
0.00F +00
0.00F+00
0.00E+00
?+.876-03
1.156=-02
31,44E-02
SehbE=02
8.036~02
1.15(-01
1.636=-01
1.98€-01
?2.556=-01
.3+10€-01
3. 70£-01
4,19F-01
4.656-01
5.45€E=01
64,1 1E=01
668E=01
T.376-01
2.,23€6-01
R, H9E =01
1,036400
1118400
1.220¢00
1.J1E+400
106E+00
1.50F+00
1.58F+00
1 646400
1:69E400
1.4964+00
Le7tE+00
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Table 2. Frequencies of l-Minute Precipitation Rates Measured at Majuro
Atoll from April 1959 to April 19€0
THRESHOLD PERGCENT NF TIME THAT RATE [S GREATER TMAN [HFESHOLD
RATE
(MU/MIN) ANNDIAL JAN FFB MAR AFR MAY
T.94F +00 0.00F+00 0,00F+)0 0. 00F+00 V. 006+ 00 0,000+00 G.ODL +00
64317400 000F +00 0.00F+00 0,00E+00 0.00F«00 0.00£+00 0.00F+00
5.01€+00 0.C0F+00 0, 00E+00 0,00E+00 0.00F+ 00 0,00%4+00 0.00E+00
3.98E¢00 0 .D0OF +00 0. 00F + 0N 0,00E¢00 0.00F«00 0,00¢+00 0,00E+00
2.16E+00 b4 698 =04 0., 00F+06 0., 0NE+NN 0,008+ 00 0,06F+00 0,00F +00
2.51F+00 1.08F=03 0. 00F+D0 0.006+00 0,00E+00 0,00k 00 0,00E+00
2.00£400 34H8F=03 24 24F=01 0,00E+00 2.24E~03 3.18-0) 0, 00E+00
1.52F+00 1434F=02 24201 =03 0.0F +00 2.,24E-02 1.916-07 4,406=-03
1.26F+00 3.276=02 G hnE =03 0, 09(+00 5 3RF-N2 5.09F=02 2.420=02
1.00F+00 6453E-02 16 12i=02 2,39F=03 T.R4F-02 1.08E-01 4 B5E-N2
Te090F=0] 1.216~01 3.50F=02 2. 396=02 1e36f-01 1,83 ~01 1.93E=-07
6431E-01 1.88F=01 1.01E~01 3.116-02 1.96(-01 3.14E-01 9.91€6-07
S$+01F~01 2+61E6=01 1.436-0} Y. 75602 2+ 60F=~01 4,20E-01 1.28£-01
3.09F=01 3.53F=01 24 206=01 1.376-01 3.52€-01 5.81€-01 1.59€-01
3.16F=01 %4B0E =01 3.94E=01 1.82E-01 4,03(=01 7.72E~01 72+11E-01
?2.518-01 6.11E~01 9.11€-0] 2.11E-01 64,36F=01 1026400 2460F=01
2+00E=01 7.18E=01 T+536-0 e BOE=01 7. 13¢=-01 1,29€+00 3.336-01
1.5¢F=01 9L APE=01 DehAF=01 3.59C=01 1.01E+00 L.74E+00 3.96%=0}
1.26E-01 1.21F 400, 1. 20€+00 4491E~01 1.26F+ 00 2.22E+00 4 THE=0]
1+00€=01 1.49F 00 1.51F+00 5.H1F <01 1.65F400 2+BLE+ 0D Se84t-01
T90F=02 1.R1F+ 00 1. T7E+0D 7424E-01 1« MEF+ 00 3.6bE+00 1.07¢~61
&431F=02 24166400 2.02F+00 R.T12E-01 2.076+400 4 6E000 ASH6L=03
S+0LF=-02 245RF 00 24396400 1. 06E+00 2+ 3AF+ 00 4 D76+ 00 Ge99E=-01
3.9%F=02 2 2 96F +00 2.12F+00 1.196+00 2.626¢00 5.,58F+00 1.14€+400
3o 16E=02 3,376+ 00 3.01F+00 1.340400 2 81E+ Q0 b 20EI00 1+ 39F 400
2451602 3,7RF+00 3.27F+00 1506400 3.23F4000 6,92+ 00 1.55€+00
2.00E-02 4.00F+ 00 1.50F+00 1. 70F+00 3.548+00 TealEe00 1.62€+00
14580=02 4,61F400 3.18F+00 1866400 3,731 +00 T+976+¢00 1.81F+00
1e2hF =02 44,72F400 L, 126+00 1.928400 by 15F4 00 Re53E+00 1.98E+00
VoNOFu(2 4407€ +00 4431E+00 2,016400 4,300 8.94F+ 00 2.07E+00
1e94E~013 S, 1RF 00 4e52F400 2070400 4 060400 Q240100 ?+14€400
6.31F=0) 5.31F+00 4eh3E+N0 Zeltbe00 b b4t 400 Yo TFe 00 2421E400
5401603 Sebhbe00 4. TEE+OD 24 10F O 6e 7204 00 9,74%E+00 24231400
4,20f=-03 5453E+00 4,70F+00 2.21E+00 4,83F+00 9,855+ 00 2424L 400
ARFOATION 662221 46b60 41160 Lhhbn AIRLS 464N0%
TINE (MIN)
THRESHOLD PFRCEMT NF TIMF TMAT RATE 1S QRFATER [RAN THRFLHOLD
RATF
(PH/HIN) L Aug se? A NoY B¢
Te40{ 400 0.00F 400 0,208 400 0, 00F +00 0,000+¢0 N,00F+00 0,008+00
6.31Fs00 0.00F+00 0,00F+00 0.00F+00 0.00F+00 0.00E+00 0.00E+00
S OTELON NJNEYOD 0N,00F+00 0,008 +00 0.00Fs 00 0.00F+00 N.CHENO
398100 0.,00E+00 0, 068400 0, 00F+00 0,00€+00 0.00F+00 0.00i+00
3.14F000 Q00F 100 0, NOF+00 5. A0E=-03 Q. 008+ 00 2 1hF=03 2420103
24518000 0,00Fs00 2.24F-0) 5e36F=03 0,001 +00 2476407 4o Nf=03
2+0054+00 UeQOF 400 6.T2F-03 2e61E-0? 0.006400 ?2¢76F-03 4 48E~03
LSRE+QO 0,00t +00 1o 306F=C2 TeH15=07 0.00F+0QD 1shnF=02 1.%7F=02
1.26F+00 B4063F=03 24 698=02 1,085 =-01 20 YWF=02 44 15F=02 3.160-02
1.00E+00 A.R8F-02 o bAE=0D 2. TRE-OL 6421%=02 1.08E=01 5.82F=02
1.94E=01 1.16F-01 6. 715-02 4,70€-01 1. M0=01 1 6RE~D1 1.01E=0]
6+31F=01 1 «90F-01 9, 1AE=02 6,00 =01 2obh1 =01 2.6°F-01 1.50E=01
5.01F=01 2 JAIF=01 1. 2iR=01 T4 370=01 5o 20F=010 3.7 =01 2433601
3,9nk-0] Y h2T =01 1,52F=01 6,100-01 49,538=01 64001 =01 34h1F=01
A tnk~01 S 22F=01 1yhof =0] 1. 116400 Te63r=01 T.02%~01 6.930=01
2.51F<01 be306F-0) 2.06F=0] 1.241500 9.462F-0) Hellb=D] bophy -0l
2.00k=01 8.01£-01 2. TRE -] {.VhF 00 1,080+0n lel2kon He 76E~011
1.58F-01 1,000 +00 3.377=01 1.8F 00 1,29} «0N 1432000 Laldr +00
126501 1429F+00 % 0P =0 2.020 400 1. 50F« Q0 Lob0F o0 ledlka00
1.00f-01 165400 neh 1101 2.2 400 1,AY+0D 2,01F200 LeolAl 400
T90F«02 L 7R 000 hJASE =0 7. 100000 2180400 2HRF 0D 7+280 400
& 3LF- 02 2 AF 400 R, 36T -0 A028400 23R4 00 3,00t 00 20268 ¢00
S<01F=0p 2 t6T 00 1. 08F+00 3700 400 2. T1E Q0 A.54F000 JeHhEN0
1 ONFen) 3,000 000 1.,40F+00 T, HO0R 00 2.0 00 406500 4220400
o LGl =) 3,01F ¢ 00 1. 165400 4y 125 200 118400 PR URT 4 9LE 00
201702 4 H9F 00 2.04F +00 fe o hRE4O0 S hIF 0 4000 400 Henk+ 00
2.00F =02 4 oDG[4+00 24306200 5011 ¢ 00 L7964 00 Qo §Fe00) 60 W0
1.9 -0 54877400 YHREO0O SAREeND 4, IRE 00 LR R ] 6HoHNE 00
1.26F=02 S.7W s 00 2 00 00 BaT1t 200 LY RO N [ T o800 T«01€+00
1.005-0? boHhtF 0D R LY Y] .01 400 [ X KU H11L4 60 Tttt 400
FPULT TR 600+ 00 1. 08F 100 LY/ETIRY )] Wy df e 0N Ag2m ) leb 14400
6,81 =01 A0l eN0 LIS K XA T3] hoN2 00 Gerr o0 batibg 0 920000
5.010=01 1.01€400 1,200 o0 6,000 40D fer O} 00 6.0 000 B0 +00
G 201ap g 14127400 VW25 hy JGE 400 h 204 sui) ToO™ 200 fia] Yioa M)
PRERATION AT Lhann 1733 [RLTYS LTS PR 0660

TIME (HE1N)

JUN

0.00€ +00
0. 00F+00
O 006400
0.00F+00
0. 0O0E 00
0.00F+00
4 «HRE=0]
4.35%¢-03
2.B1F-02
4to21F=02
telif=01
1.99E=01
2+.998-01
3.588-01
“a51E~01
S487F=01
T413F=01
B.56F-01
9.R2£-01
1,720 400
1.406E4+00
1.71F+00
7« 04F 400
2.,62E+00
?2.71€+00
3,085 +00
3.39E+00
3658400
3.90E+00
1,9%E 400
4 28000
4,336400
44 1F400
HhebBECON

L2 1.0

et




-

2T

Vo o o

Y 2, o VI S K o
Ak a e VAR s xiarars
Septy:L ,.\){‘).?._,1 L ) P

5

?

R T P R e

O

ol i

=25

Table 3. Frequencies of 1-Minute Precipitation Rates Measured at Woody
Island, Alaska from October 1959 to August 1962
THRESHOLD PERCENT OF TIME THAT RATE [S GREATER THAN THRESHOLD
RATE

(MM/MIN) ANNUAL JAN FED MAR APK HAY
7.94€400 0.00F +00 0. ANE+00 0. 00F +00 0.00F+00 0.00F+00
6.31€E+00 0.00E+00 0, 00F+00 0.00F+00 " 0.00E+00 0.00E +00
5.01E+00 0.,00F+00 0. 00E+00 0. 00E+00 ] 0.00E+00 0.00E+00
3.,9RE+Q0 0.008+00 0.00E+00 0.00E+00 bt 0,00F+00 0.00E+90
3,16E+00 0.00F+00 0. 00F+00 0. 00F+00 8 0.001+00 0.005400
2.51F+00 0.00E+00 0. 00F+00 0,00E+00 o 0,006400 0.00€+0H0
2.00E+00 0.00E+00 0. 00F +00 0, 0DE+00 - 0.00£+00 0.00F+00
1,5RF+00 0.00F+00 0. 00F+00 0.60E+00 3 0.00F+00 0,008 +00
1.26E+400 0.00F+00 0. 00F +00 0.00E+00 v 0.005400 0,008 +00
1.00F+00 0.00E+00 0.00E+C0 0,00E+00 & 0.00F+00 0.,00E+00
7.94E=01 0.00t+00 04 O0F +00 0,00€+00 g 0,00£+00 0.,00E +00
6.31E~01 0.00£+00 0. 004400 0.00E+00 8 0.00E+00 0.008+00
5.016-01 2.58E-04 0, 00F +00 0,00E+00 " 0.00€+00 0.00F+00
198601 2.586~04 0.00E+00 0.00E+00 2 0.00E+00 0.00E +n0
3.16E-01 2.5R€=06 0. 00F+00 0.00E+00 . 0,00E+060 0.00E+00
2.51E~01 1.156=04 04 00F +00 0.00E+00 8 0.00E+00 2,246~03
? . 00E-01 1,29F~03 0, 00E+00Q 0,00E+00 0.00F +00 4 LBE~03
1.58F-01 7.49F-03 ?.69E-02 0.00E+00 4 N.00F+ 00 1.79F=02
1.26F~01 14376-02 44 03K-02 2.40E-03 4 AL,G56=03 202802
1.00E-01 Y 12E-02 5.95F=02 4479E-03 ot 1o390-02 3.36K=02
7.94F-02 1,298=01 9,415~02 14 26E=02 2 1.62L-02 5o 15F=02
6.31F=02 3. 17F=01 1.73R-01 3,506-02 ° i TARE=02 1.01t=-01
S.01E~02 7.106-01 3.5617-01 3,316=01 oo 1.74€~01 1 .6KE=0)
3,08E-02 1+3AE+00 1.28=01 9,15¢-01 3% 640901 2.3 =01
3, 1hE=02 7100400 14 78F 400 2.01E+00 'R 1.4620400 b, 3uk=01
2.61F=02 $,ROL 00 3,711 ¢00 31,955 +00 5 ~ 244675400 8,561-01
2.00F=02 4, 97E400 64 00F +00 6.00E+00 9 3 1,467 +00 1,658 100
1.5RF=02 b4 VOR GO 1.91E400 A 155 +00 H Y155 400 24510 +00)
1.26F=02 1470400 9,60F400 9. 19E+00 2 hebr+00 4 251 400
1.,00E~0? 8,90k +00 1.027+01 1.13F+01 1997+ 00 5406400
7.,946-03 9LONES00 1, 148401 1o 296 +01 R296400  6a035400
6.316~03 1.00F+01 1,217 +01 1.33F+01 9,308400 7495¢ +00
5.01E-03 1. 1AF+0] 1,25k 0L 1.626¢01 1,076 +01 §.990+00
4,20E-03 1.21F+01 1.30k001 1040E+O L 1, 135401 9.50E +60
OPERATTON IRK4S 44h29 411N 0 43172 44630
TINF (MIN)

THRESHOLD PEACEMT OF TIME TUHAT RATE IS GREATER THAN THRFSHOLO

RATE

(HH/HINY UL Aue s oct Ny oLc
7404F¢00 0,00F+00 0, 00F+00 0.00F+00 0.00F+00 0,00F+00
6.31F400 0.00F+00 0.00F +00 0,00£+00 0.00F+00 0.00E+00
5.01F+00 0.00F +00 0, 00F 109 D.N0F+ 00 0.005+00 0.00E +Q0
3906400 V.00F+00 0.00E+00 0,00F+00 N,00F +00 0,C0E+00
I L6E+00 0.00F +00 0. 001 +00 0.00£400 0,001 400 0.001:+00
?.51F+00 0.00f +00 04007 +00 0.00+00 0,00 +00 0,000 +0n
2.00F+00 0,00F+00 0. 00F +00 0.00E¢00 0,00F+00 0,008 400
1.58F+00 0.00F 400 0.0NE+00 0.00F+00 0,00£400 0.00E+00
1.26F+00 0.00E+00 0. 00E+00 0.00£400 0.00f +00 0.00€+00
1.00F+00 0.00F+00 0.00F +00 0.00E+00 0.00F+Q0 0.00&+00
1,941 =01 0,00F +90 0, 00F +00 0,008+ 00 0.00f 400 0,007 100
6431F=01 0.006+00 0,007 +00 . 0.00F+00 AL O0F+ 00 0.00( ¢00
5.01t=-01 0,001 +00 0, 001400 i 0.008+00 PR PR Y 3, 000D
3.9RF-01 0,00F+00 0,00F+00 § 0,00 +00 2.320=03 0.001 +00
3.16E-01 0,00F +00 0. 00F 4100 ! 0.00F+00 2432701 0,008 00
245101 0,007 +00 0,001 +00 A 0,00F+00 2.32F =03 0.001 100
2,00F=01 0008400 0. 00400 s 0,008+00 4648 =03 0,001 +00
1.90F=01 2., 0F=03 0, 00F 400 t S.hNE=07 Lob6r=02 0,001 +00
1. 26F=01 4e61E=03 0,008 +00 9 1.126-02 {O1F =02 0,00 +00
1.006=01 9,221=03 helAF=03 v 1.2 R(=02 2.1 =01 4,4 0E-0)
1.04E=-02 Jobut =02 6422602 3 2.520-01 S422¢-0) 7460102
6s31E-02 1.06k-01 2e£30=01 It 4, 16601 1.22F+00 1.276=01
5.01F=02 L H6E =01 1.228=01 3 9.18F=01 2 JABF 400 V.,410=01
3,98E=02 3,40f=01 Y6 tF 10N P 2.09€400 A0 00N 1.h21 +00
3. 146F=02 bo14F 0] 2.67F 400 o 4.h1Es0n 6,04 500 2316100
?.51F-0? 1.39F+00 4.3E 400 3 1.02F100 H 127400 3990400
2 J00F=02 2211400 h.56F 400 v 1.037v001 (UL 3,961 +00
1,588 =07 1,111 +00 featensl 400 2 1.2 01 1.27¢ 000} 651 400
1,261 =02 44211 400 14020 000 1608+ 01 Lohea 101 S hbr D0
1.007=02 Hautl 00 9, 23E400 Lohhken) 1.62 4] 630 400
7.94F=03 nol tF 400 D RLReNN 1. 10Fs 0L Y726 400 (o B2' 400
6 =03 0, 108 +00 120} 1, 10F s00} Lol o) 1,0 vopd
5.017 =03 1,821 400 14 19060} 1.A1Fv0L (W RTITIY 74308 00
4. 206-01 L0451 100 1751401 1,901 +01} [FUTERY 1o621 ¢ )
fPERATION 6139% 2000/ o 171409 PATEX WA

T (i)

0

0,00E+00
0. 0NE+00
0,00E+00
N+ 00E+00
0. 00F+(0
Q. 00400
0,00E+Q0
0,061 +00
0, 00F+00
0,00F+00
0.00Cr+00
0,0NE+00
0.00FE+00
0,00F+00
0,00E+00
2.33E-02
2433E-03
he6T6-03
T.006-03
1,47€-02
‘ .6\F-0l
heRLF=01
A 22F-01
1.,91F+00
3.618+00
5,30F¢00
7433F+00
9, 19F 400
1.17F+01
1.34F+01
1.4RF401
V.64l 00]
1.726+01
1.76F 401

Uyd: U3 %
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0. 00F + 00
0.00F+00
0. 00F +00
0.QNE+CO
0.00C+00
0,40E+00
0. 00F +00
2433E-03
1.176-02
1.876-02
3.036~02
T.69€-02
1.07C~-01
1.82E~01
3.380-01
5.22F=01
Te65E~01
1.67F¢0D
1.38C+00
1.92£+00
2 50E 00
3.128+00
A.696400
40366400
S216400
5.89C+00
A H I +00
A RO 400
T 116400
T39F+00
745486400
Te65¢400
YRLYRA Y
Te12L400

42885

Table 4. Frequencies of l-Minute Precipitation Rates Measured Near
Franklin, North Carolina from December 1960 to April 1962
THRESHOLD PERCENT OF TIME THAT QATE IS GREATER THAN THAFSHOLO
RATE —_
(MM/MIND ANNUAL JAN £L8 fﬁﬁ APR :ﬁ!
T.94E+00 0.00F+N0 0. 00F+n0 0.00F 00 0.00C+00 0.00E+CD 0.00F +CO
6.31E+00 0.,00E+00 0.00F «Q0 0.00F+00 0.00F+00 0.008+00 0.00f+00
5.016+00 0, 00F+00 0. 00E+00 0. 00k +00 0.00E+ 00 0.00f+00 0.00F+00
3.,98E+00 0.,00&+00 0.00f+00 0.00€+00 0.00E+00 N.00E.00 0.00F+00
3.16E+00 311604 0, 006400 0.00F+00 0.00€+00 0.00F+00 0.00E+00
2,51F 00 2.18E-03 G, 00F+00 0.00F+00 2.316-03 0.00E«00 0.00L+00
2400E+00 3.11F=03 0,00F+00 0. 00€+00 Se I18F=03 0.00F+00 0.00F +00
1.586+00 44,6TE-03 1.91F-03 0.00F+00 5.7R86-03 0.00F 00 0.00E+00
1.26E+00 7.78F~03 1.93F=03 0.00E+00 8. 09F-03 0.00E+00 2.26E-03
1.00E+00 134E-02 1.71F=03 4,02E-03 9,24F-03 0.00E+00 he6BE-03
7.94E-01 1,918-02  9,63E<03  1,216-02  1.04E=02  0.00C+00  4.4BE-03
6.31€-01 3.27F-02  1,35E=02  1,74E-07  1.276=02  2.146-03  6.1726-03
5.01E-01 5.196-02  2,31F-07  S,50E-07  2,20f=07  1.71€-02  ?.07£-02
3.98E-01 BL726-02  3.66F~02  1.136-01  6.046-02  2.99E-02  3.58E~02
3.16E-01 1.398=00  7.515~02  2,39F=01  7.91=02  5,09E-02  b6.276-02
2.51€-01 2026E=01  1,957=01  4,10F=01  1.426=01  1,24E-01  7.84E=0
2.00E-01 34526~ 1. 20F =01 behlE-OL 2. 79F-01 2+14E-01 1.21€~01
1.586-01 5«80E=01 6.60F-01 1.04E+00 5.80¢=-01 4. 73F«01 2.+06E-01
1.26¢-01 BuBIE=0L  1,07F400  1,44L400  1.0%E-00  7.236-01  3.426-01
1.00€-01 1326400 1.93E¢20 1,95+ 0 1.626400  1.036400  4,7/E-Q)
T494F=02 1479+ 00 2. 715400 2.6RE 00 2419600 1456400 6405€E=-01
6.316-02 2437F +QD L,T7F+ 00 3.56E+00 ?2.95k400 1.73F+00 8,62€-01
5.01F=02 2498F+00 4 AGF 400 by SLE 00 3. bl 00 2.058400 1.26E+00
3, 9RE~02 3.57F+00 S.TAF+00 S.h1F 00 2.31F+60 2.61E+00 16726400
3.16F-02 4.20F400  ALIZE400  6.255¢00  5,21F+00  3,096400  2.12L4D0
2.51F-02 4 JB2FE 400 1.67F400 1,00F+00 5. BRE+00 3.62F+00 2 . 64F +00
2.00£-02 So40F400  H,AGEID0  BL0IE+00  ALSAREOD  4,126400 3. 16E+D0
1.58F=02 54916400 OLAKEIOD  DL6TEE00  T.I2e 000 46GFe0D  3,62F 400
1.26E-02 6434F 200 .60 01 G bl +00 T.82r+00 5.01E+00 4308400
1,00£~02 6.66F+00  1.OIE4DY LLO0F+N]  AL26E400  5.2064G0 4,66k +00
T.94€-03 648AF ¢ 00 1.066+01 1. 0%¢ 01 . 58E4 00 St 1€+00 S.01F+00
6.11F=03 TWOAEC0D  1,0RESOT  1.070+01  ALI0E00  5.54F+00 b, )AE+00
$.016-01 To1TF400 1, 10FeDl  1,0RESO1  9,060+00  S,656+00  5.23+00
4,206-03 TO226400  LLEIES01  L.COFSOL  9,166400  5.74F+00  5.24E+00
OPFRATION 663060 51898 14579 86545 44750 44660
TIHE (MIN)
THRRSHOLD PERCENT NF TINE TNAT RATE [S GRFATFR THAM THRESHALD
RATF
ansnin L Aue we ocr by DEC
7946400 0.00F+00 0,00F«00 0.00F 400 0. 006400 0,00E+00 0,00E+00
6.31F+00 0.00E +00 0,00F+00 0.006+00 0.00E+00 0.,00F+00 N.00£¢00
S.01Fs00 0,007« 30 0, 00F+00 0. 00+ 00 5. 00F+ D 0,008 400 2.00£+00
3.98E+00 0.0NE+00 0,00F+00 0,005¢00 0,00¢ 00 0.006+00 0.00E+00
2416400 0.00E+0N  4,43F=03  0,00F100  0,G0Fs00  0,007+00  0.00E+50
2.51F+00 8476E-03  1,79F-07  0,C0F+00  0,000400  0,006400  .00L+00
24005 +00 1.12€-02 2.24E=02 0, 00F+00 0. 008400 0,00E+00 000E+00
1.58E+00 1oSTE=02  3.5AE=02  0,00F+00  0,00E+00  0.00F+00  0.00C+00
1.26F+00 2,02€-02  5.38F=02  0,00E+A0  0,00E400  0,00F+00  3,926-03
1,007 +00 VOI6F=02 Q. 1RE=02  0,00£+00  0,006+00  2,31E=03  5.23£-03
Te94€=01 ERR LI M 1. 216 =01 0.00F+00 0. 00k 00 60941=03 94236-03
b\ F=0] 8 .0/C~02 1.93F=-01 231601 0.00E+00 2550 =02 1.056-02
4.010-01 LLORE=01  2,A0F=01  2,315-03  0.005400 3,541 =0  }.44E-02
3.98F=0] 1.70F=01 3.6TE-01 2e050:-02 N,00F+00 8.1GL=02 1.79€-02
3.16E-01 2015F=01 A 4AF=D1  ALITESDD  0,001800 |L,2%=01 6. 146=02
2.51F=01 3.001 =01 R T1F-01 Tol0E =N 2.281 -01 l1.aar-0} 1.25t-01
2 .00€-01 2.99E=01  4,430=01 1, 15F=01  £,83(-93  },10f-01  3.0% =01
1.5€ -01 9.180=01  T,791-01  L7IF=01  9,10F05  $.12k=01  4.215=01
1.206-01 6 770-M 1,06 100 2.2 -0} 1. 591-02 T2 =01 1.13600
1.06F-01 1e04ESQ0  1L90F400 29001 2,73 =02  1,208400 1. 7)E+00
7040 ~02 1.22F 00 2.00F 400 s 63t =0) 4, 10F=02 P.720400 2436400
6.316-02 14920400 20646400 5,291~01 6,83 =02 2.377400 1. 101+00
S4,01F=0D 1o 7RE4 00 . 1a000 A hit =0 le4¥ =01 3.09E400 3945400
3.94€-07 2.266000  LA2EA00 101400 L60E=01  3,65400  ALTIEO0
A1 bE=-02 2456F+00 4 N5E 00 1. 651 400 1991 ~01 LRLE IRV D469t 400
2.01F=07 2 JROF e 00 53R 00 LotiRe0n 1.917-01 5. 12F+00 64426400
200t =02 I 1aF 400 449 T 00 2.216400 2.611-01 S4628 000 71.02E+00
1.90F =07 3,540 ¢ 00 L0700 244601 400 2.62f~01 6260400 1.5%1 +00
1.206F =02 3R4F 00 60100 Pohll 00 2 3601 ho ik a0 T.4yle+00
1.00f=-07 “. 128400 S 19f 00 2150400 2 AP0} 6090 sn R 13000
T 0E =01 4 VSF 00 Yatr b 00 DAY 200 2. 82F=01 faltE 400 NaS%s k400
6,31F=01 hoh OB 0G0 neunfana 2R 000 2P0 -01 1.3 0000 KO HM 00
S.016-01 foh) 200 L O4F 400 24,01k 400 200 -1 Fotfel s00 He9iis00
L20F-0) 4 hHE 00 ny O 4NN 20N 2.8% -0} Totbb s 00 1,021 400
OPERATION LT 446460 Ay2on 4302y 400 16510

fIKE AL
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Table 5. Frequencies of l-Minute Precipitation Rates Measured at Island
Beach, New Jersey from May 1961 to May 1962

H THRESHOLD PCRCENT NF TIME THAT PATE S GRFATFR THAN THRESHOLD
3 RATE
} {MM/MIN) ANNUAL JAN FER MAR APR MAY Jun
7.946+0D 0.00F+00 0,N0E+00 0. 00E+00 0,00E+00 0.00E+00 0,00E+00 0.00F +00
6,31E+00 0,00F+00 0.00£+00 0.0NE+00 0.00F+00 0.00€+00 0.00E+00 0. 00F +00
5.01E+00 0,00E+00 04 00E +00 0, 00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E +00
3,98F+00 0.00F+0) 0, 00F +00 0,00E+20 0.00£+00 GeD0F+ GO 0.00E+00 0.00E +00
3.14F400 1e91E-0n 0,00F +00 0.,00[ +G0O 0,0C%4+00 0.00E ¢+ a0 0,00€+00 0.00F+C0
2.51F+00 3.83E-04 0.0NF+00 0,00F+00 0. 0NF+00 0.00F+060 0,00f+00 0,00F +00
2.00F+00 9,575 =06 0. 00k +60 0,007+ 00 0.00F+00 0.00%+C0 0,00E+00 0.006400
. 1.58E400 2 .6A3F-03 0,608 +00 0.00F+00 0,00£+00 0.00F+C0 0,00£+n0 9.94E=03
1.25F+00 4,028-03 0,00k +n0 0, 00€ +00 0,00E+ 00 1,008 00 0.,00E+00 1,99E-02
1.006+00 6412€=03 0, 0NF +00 0s00F+00 0,00F+00 0.008+00 0.00£+00 3,24F=-02
7.94%-01 1.286-02 4 GRR =03 0. 00F ¢00 0,00E+00 N.00F+00 0.00€+00 §+976-02
6.31E-01 1.976~02 1,576-02 0.00E+00 0,00E+00 0,00E+00 0,00E+00 6.976-02
. 5.01F=01 2483E-02 3.A1E-07 0. 00E+00 0.00E+00 4463F=03 0,00E+00 8446E-02 4
s 3.98F-01 4423F=02 6,21E-02 2.4RF=03 4,4 H8F-03 2.550-02 2.24€-03 1.19€-01
4 3.16E-01 5¢43E~-02 B.,746=-02 o960 ~03 1, 79E=-02 3,70¢-02 1.34E-02 1.576-01
1 751F=-01 B8.176=02" 1,34F=01 9.92E-03 L.26F-02 S.19F =02 3.12€=-02 1.89€=01
4 2.,00F-01 1.14F=-01 1.57E=-01 4,96€-02 b SOE-02 AL56F=02 e 15E-02 2.126~01
kY 1.58F=-01 1.53E~01 2311 =01 8.6RF=02 1.086-01 1.64E~01 6,21R=02 2.69E-01
4 1.26F-01 2422E-01 3. 11E=N1 1. 66601 2,136=-01 1.99F=G1 A.06E-02 3. 14F=01
15 1.,00E=-01 3.35r=01 4.50F-01 2.5UF~01 4,01€-01 3.63E=-01 1.86E-01 3.88F~01
& T494E=02 5,07€-01 he25F =01 Gy HOE=0L b,36€-01 64.676~01 2.676-01 5.08F~01
3 6e31E~02 7A0F=01 9.,10E-01 A,0AF =01 1,12E400 9,776-01 4eb)E=01 £10F=01
i 5.016-02 1.108+00 1. 36 +00 1, 276400 1. h4fe 00 1,27° 400 7.01t-01 R,59E-01
b 3.9RF-07 1,4 7€ 400 1.126400 1.,99c+00 24190000 1,736+00 9,97-01 1.03E+00
ke J.16E-02 1.870+00 2. 14E Q0 280800 2o hSFe 00 2 12F+00 1215400 1.39F+00
4 2.51E=02 2,26E400 DehTF 400 3.60(4+00 Y06t enn 24620400 1.546+00 1.596+00
& 2 .00F =02 24H8F +00 2 R2E40D hobaF 0D 3.97F+00 3.20¥+00 1.86E400 1.8%F +00
2 145RF=02 Y1.076 400 1, 10000 S RO 00 4 06F 0N 3.59L4 00 2.106+00 2.13F400
L 1.26E=02 3439E+00 1, 31F+00 6439€ 400 Ly SNFELOD 40658 +00 2eaTL+00 7 ¢H2E+00
&4 1.00E-02 3.T0F 00 3,50 +00 b HAF 00 51 2F 460 44571400 2716400 24695 +00
& T.94F=0) 3.930+00 ERYIAX YD 11 7,320+00 S GHE+O0 6 OAF+00 2926400 3409 +00
5, 6431F=03 L 110 +00 3,74F+00 7e54F¢00) S 1E400 Sel9k+ 00 3.15E+00 3285400
5.01F=03 4,26F 400 3 RRE+00 1,725 +00 S, 7600 9449k +00 3¢35E 400 3.61FeD0
o 4,20F=-0) 4,33E400 2,90E+400 785600 Yo R4E 00 5.5TE+00 3.,41E400 3.53F+00
¢
v
i OPERAT (DN 5225175 44640 40320 Lohh0) 43200 44640 01175
: TIME (MIN)
B
=3
g THRESHOLO PERCEMT OF TIME THAT RATE 1S GREAIFR THAN THRESHULD
k RATE
4 LLILIY L A6 ske ocr Hoy DEC
5 7.,94F + 00 0,00F+00 0,00F +00 0, 00F+ 00 0D, 00F 00 0.00F+00 0.00E+00
# 6,31F+00 0,00F+00 0, 00F+00 0.00E+00 0,00F+00 0.00E+0D 0.00%+00
5 5.01F+00 0.00F+00 0, 00F + 00 0, 00F+00 0,00F 00 0.00F+G0 0,00E+00
-{ 3,ORF400 0.,00F»00 0,00f +00 0,00L+00 0,00F +00 0.00E+00 0,00t+00
A 3,166+00 0,00F 400 2. 20F-01 04 06E +00 0,00fF+00 0008400 0,005 +00
5 2.51F+Q0 0,00F +00 4 6af =03 0,005400 0,00F+400 0.00K+00 0,00E+00
? 2.00F400 0.00£+00 1. 17802 0, 00F 100 n,00E+00 0,00F 00 0.00E+00
4 1,5R£+00 446 NF=03 1. 79F=0? 0,007+00 0,00k 100 0.00E+00 0,00 +00
o9 Le2AE400 8N6E-0) 2.026-02 0,00V v0N 0.,00¢t400 000100 0.008400
b 1.008+00 1797 =02 2,667 =07 0,005 +00 0,007 +00 0,00£+CO 0,006+00
! 7.94F=01 543RF =02 EPET BN (P 243101 0,005400 0.00f +00 0.006+00
o3 64316=-01 T176-02 Lo QYIF=02 3.01E-02 24206801} 0,006+ 00 0.00F+00
g 5.0F=-01 9e63F =02 bl =02 fho =02 o3t =112 0006100 eV 400
g 3 9RE=01 1.23F=01 #,206-02 6026=02 PR ARY P 24811 =01 N.00K +00
3 3.168=-01 V1 H2F=n1 1.066=-0) A 94E =02 SPhRE=0P habAr=03 0,00E+00
9 7 .51F=01 1.T7F =01 1o/4)F =01 1,23 =01 Tl 700y 6eh3t=03 0,008+00
o 2 .00F=01 2413F-01 1,41 =N1 2. 25k=01 1.34F-01 12502 0. 00F +00
L= . 1.58F=01 ?2 51F-01 2406V =0} 292601 1.79F =01 Vo628 =02 0,90:¢00
' l1e260=01 A LA/F=0] 2 RIE=01 3. 708 =) 3¢ 1AF=01 4 RAY =0 fhelhll =02
: 1.006-01 he26F=01 303001 he6S =01 5.00f+01 1 AnF=01 Ne290-02
R 7ME=02 6,00 =0 Se17h=0] 5,941 =01 1,400 =01 2 04k =01 ?2.421 =01
3 6.31E=02 1.50F=01 Lo 00F =01 A 120=01 1.8 +00 441 =01 4e5=01
g . 5.01F-02 Y.01F=01 1eS516-01 1. 02F+00 1e020400 RO =-0] 1.,21F¢00
kK 3.92F=-0? 14037300 Ag14F=01 1,2it400 TR v0D 1248400 1,820 490
3 1AF=02 1145000 a, 268 =01 1,627 400 2. 208100 1Lennfan 24561 400
y 2+51F=02 Leh}F 400 1. 118400 18RI 400 2eH1k 0D 2 04F 00 A.l0bk 00
. 2.00E=-02 Lo 621400 te 3000 2. 10400 2 HAF 0D 2ahlh 200 3 845400
& 1.58€-02 LoR2F 400 Lethe00 23061400 3.22¢ 000 L 000 600 4 02 400
Y 1266=-02 lo02f 400 ) L HAF 400 PR T 34400 s 00 1.2 0 00 4y 100
iy 1.00F=02 14030 400 1 AOF 400 2.7 s00 1,004 a0 LYY O} B a0 100
ke 706E=01 1,021 +00 127400 2. 000n000 IR Yot ll 020 EN IR
s A 31F=03 2 JOAF 400 LA e00 2.Mf 000 AT TN 1,77 +00 fotifit 400
R 5.016-01 2010000 1.8 200 2.9 000 (YL IRy U] LI FAAYIT )Y fo W40 400
{1 44,20€-0) 2412F 400 1,09k 2000 200 000 R Y I 1,00 ) oy Mot L0
4
% OPFRAT NN 44400 Hhhan 431200 YY) 400 Aveht
b TIME (MIH)
b

R,
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3 Table 6. Frequencies of 4-Minute Precipitation Rates Measured at Bogor,
: Indonesia from October 1959 to April 1961
)
& 1HRFS?0L0 PERCENT OF TIME THAT RATE IS GREATFR THAN THRFSHOLOD
4 RATE .
o {MM/MKIN) ANNUAL JAN FED MAR APR MAY JUN ¢
'A — it _— — - -
:t T+.94£400 0,00F +00 0.D0E+00 0., 00€E+00 0,0064+00 0,00E400 0.00€E+00 0. 00F+00
1 6431E+00 0.,00€+00 0,00F+00 0,.00E+00 0.,00F+00 0.00F+00 0.00t+400 0,00E+00
% 5.01€+00 0.00E+00 0,COE+O0 0,00E+00 0., 00E+00 0.00£+00 0.00E+00 0,00F+00
2 3.98€+00 0.00E+00 0. 00E+00 0.00€+00 0.00E+00 0.00E+00 0.076+00 0,00€E+00
4 3.16E400 4,53€-03  0.00E+00  0,00€+00  1,36€-02  0,00F+00  0.006+00  0,00E+00
4 2.51E+00 9.06€E-03 0.00F+00 0.00F+00 2.72E-02 1.64E~02 0.00E+00 0.00E+400
B 2.00E+00 2.49E-02  0.0DE400  O0.G0E+00  4,086-02  3,2R6-02  0.00£E+00  0.00E+00 .
i 1.5RE+00 b.126-02 1.63E-02 0.00E¢00 h,81€-02 4.92F-02 0.00E+00 0.00E+00
1.25E+00 1.31E=01  1,14F=01  0.006¢00  1.77€-01  1.64E-01  0,00E+00  0.00E+00
4 1.00€+00 1,93£-01  1.63F-01  0,00£+00  2,18E=01  2,46E-01  7.43€-02  1.58E-01
b 7494E-01 2,72E=01  2,126-01  0.G0E+20  2,99F-01  3,77E-01  1.86E-01  1,586-0%
i 6.31€-01 4,10E-01  3.43F=01  0,00E+00  3,95E-01  S,74E-01  2.976-01  2,37€-01 .
Lo 5.01E~01 5,616-01  4.08E-01  0,00L+00 &, 76€-01  7,87€-01  4.46E=01  3.16C~01
4 3.98€-01 6.80E=01  £.21F=01  0.00E+00  6,136=01  1,00E+00  5.57€-01  3.,16E-01
. 3.14E-01 9.15E-01 8.,17F-M 0.00E+00 8.30E~01 1.,20F+00 7.066=-01 §4546-01
3 2.51E=01 1,20E400  9,967-01  0.00E400  1,02E+400  1.61E400  H.926-01  7,12€-01
4 2,00€-01 10626400  1.556400  2,10E-01  1.50E400  1,85€+00  9,66k-01  7,126-01
d 1.58F-01 2.018400  2.37F+00  3,04F-01  1,74E+00  2,11F+00  1.11E+00  9,49E-01
i 1.26E=01 2.34E400  3.09C+00  1,156+400  1.97E400  2,30E+00  1,19E+400  1,11E+00
: 1.00F-01 2.6T6400  3.74F00  1L.6BE+00  2,226+00  2,74E+00  1.34F+00  1.11£+00
i 7,94E-02 3.09F+00  4,46E400  2,62E0100  2,36E¢00  3.28F+00  1.49E400  1,19F+00
3 64316-07 305BE400  4.026400  3.14E400  2,72E400  3,84F400  1,79E+00  1,42€+00
: 5.016-02 4.07E400  S.ITF+0D  4,006400  3.076400  4,66E¢00  2,04E+00  1.5AF+00
e 3,986-02 4060E+00  6,11F400  4,82E+00  3,506400  5,51F+00  2.23E+00  1,74E+00
3 3.166-02 S,06F¢00  HRIFES00  S.ATF+00  3,93E+00  6,086+00  2,306400 1 ,74E+00
3 2451€-02 5.69F400  TLITES00  TL34F400  4,336400  £,606400  2,53E+00  1.9RE+00
1 2.00€-02 6.22E400  ALO5E+00  R,O76400  4,91F+00  6,90F+00  2.686+00 2, 14E+00
3 1.58F-07 6.R1F+00  BLBAFI00 9,561 100  S,42F+00  T.43F+00  2,90E+00  2,53E+00
| 1.26F-02 To36E+00  9.56F+00  1.07F+01  S.98E+00  T,RBEFN0 3, 16Ee00  2,77E+00
! 1.00€-02 ToB5C+00  1o03F401  1.1RE+01  A.B26+00  B,21F+00  3.34E400  2,85F+00
H T+94F-03 8429F+00 1.11F«01 1.236¢01 1+ 34400 B.64E+00 3.42E400 3.01E+400
J 6431F=03 BeROE+00 1o 14F+0) l1e/hEe0Y TAKF 420 9,251+400 379400 3. 0RF+GO
Yy 5,01€-03 9427E+00  1,20Fs01  1,S1E+01  A,40E+00  Q,69F+00  4.01E+00  3,08F+00
2 4.20€-03 9.57E+00  1.320401  1.65€401  8.66L400  1.02F+01  4,09E+00 3,146 +00
3
:
‘; OPERATION 176590 24484 3817 293823 264401 10766 5057
; TINE (HIN)
3
N THRESHOLD PERCENT OF TIME THAT RATE IS GRFATER THAN THRESHOLD
3 RATE
e ! il L} Jut Aue 3EP acx Noy DEC
' TeF+00 0.00F +00 0.00F +00 0,00F+00 0.00F+00 0,00E+00 0.00E+00
P Ge31F*00 0.00£+00 0.,00F+00 0.00E+ 00 0.00£400 0.00F+00 0.,00E+0D
; 5.01€E+00 0,00E+00 0,00F+Q0 0, 00E+00 0. 00400 0.00F+00 0,00L+00
9 3., 98F+00 0.00E+00 0, 00F+00 0.00E+00 0,00F400 0.,00F+00 0.006+00
. 3.16E+00 0.00E+00  0,00F+006  0,00F+00  2,946~02  0,00E+00  0.00£+00
[ 2,51F+00 0.00Fs0D  0.00F+0D  0,00E4N0  2,94E-02  0,00E+00  0,00£400
R 2.007+00 0.,00E400  0,00F+06  0,006200  1,1RE=01  1.,56E-02  1,99£-92
. 1.5RE+00 000F+00 0,008200 445AE-02 3,246-01 1.54E-02 9.95LE=02
' 1.26F+00 0.,00F+00 0,00F +00 44 58E=02 4, 42E~01 6.1 TE=02 1.,590-01
b 1.00F+00 0.00F400  0.00F+0N  1,37F=01  5,R0E-01  9,26E~02  2.19G-01
i 1,94E-01 0.00E+0Q0 0, 00400 1.83€-0) 6o TTE~01 ?24676-01 2439601
6.31E-01 0.00E400  0.00F+00  4,58E=01  9,426-01  4,94E-01  2,98E-01
] S.01F=01 0.00E+00  RoS9F =02  R,26F=01  1,15F¢00 S, 71F=01  3,98£-01
B 3.98F-01 T.06E-02  R.SAF=D7 1. LOFe00  1,41F+00  6.,798-01  4,58€-01
5 3.16E=01 2012B<01  3.44F-01  1.56F+00  1,R6F+00  9,56F=01  5,57€-01
¢ ?2.51F=01 2.82F=01  6.01E=01  2,06k400  2,47F+00  1.37E¢00  B.16E-0)
5 2.00F=01 423E=01  TJTIF=01  2,43F+00  2,926+00  2.056+00  1.19E+00 .
- 1.58F=01 4 494E-0) R 59F=01 3. 16E¢00 3.59F¢00 2468400 1.39€¢00
7y 14266-01 6.35F=-01 NG5 =01 3453IE+00 T HI+ 0D ? «B5EQ0 1,671 +00
g 1.00F=01 B ATE=01  H.50F=01  3,80E400  4,15F+00 2, IAF400 1, 1IE4Q0
by T4 =02 122F400 8,59F =01 44 B1E00 44331400 3.93F+N0 2+0%F +00
3 6+316-02 20106400 1200400 S.AREO0 4 620000 LU IRESOD  2,251:+00 .
2 5,016=02 207504600 1,461 000 GLIRESGO 4,0KE400  41E400 2,750 400
& 3,9RF=02 30326400 L6IFeOD  6,7RF400 S, 21F400  5,978400 3,16F400
e 3.16€-02 3.530+00 1,047 +00 7510000 6,04F400 Goh N +00 VL P0E 00
e 2.516~02 4410k 400 24 15F 100 4041400 b L RF 00 Tohbf 000 G 3ol 400
3 2,00 <02 4050E400  2,32F400  R,026400 7,001000  R241000 4, 130100
9 1.58f=-02 5 QORF +00 2501 ¢ 00 N S24 00 T.60800 A, 10600 ST 400
R 1.26 =00 5.36F 400 2030400 G198 0N A. 108400 QAL126400 6t 1lL 00
2- 1.000-02 Seblb 200 7234400 Q9,161 N0 Heb 21400 1.008+0] £.908 eN0
ﬁ T N4F-013 6,07L 400 T 01F+00 A, hnfel0 [, 607400 l.0ereny 1. Y0 eN0
[ S 011-013 6423400 o248 200 Y RAF 400 0, 2HE 400 1.00p 0} T.%4( ¢00
% 5.010-02 L2108 400 Aen20 400 1.010+D} 0, %414 00 Toter ond R 1E 00
;; 4.20f-03 64350410 F82F000 1.02¢:01 QL,60F 00 1.12060 N, 2200
Iy
"':' OPFRATINN 5ho9 4457 LER}] 113844 26931 20104
5 HINE (MIN)
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Table 9. Frequencies of 4-Minute Precipitation Rates Measured at Saigon,
Vietnam from January 1964 to December 1964
THRESHULD PLRGENT GF TIME THAT RATF IS GREATF® THAN THEFSHOLD
RATE

{Mu/UIN) ANNUAL JAN FEB HAR APR HAy
7434E+00 0,00¢ +00 0.,00E+00
6.11F400 0.00F+00 -0.00E+00
5.01F +00 0,00 +00 0,00E+00
3.90E400 0.00£+00 0.00€+00
I 14F 100 152603 0.00£400
2,510+ 60 3,04F=03 9.196-03
24008 400 1.61E~03 9.19£-03
1.58F+00 1.60£-02 94.19E-03
14266406 2,89E-02 1.346-02
1,005 400 G bhf =02 - = - - 1.846-02
706801 R4 04F =02 H “ ] ¢ 5.516-02
64316=01 1.32F-01 H & g g 1.47€-01
§.01F=01 1.79E=01 » - - . 1.84E-01
3,08F=0] 2.19€-01 = 2 ] = 2430€-01
3414701 2.76£-01 ~ - v “ 3.,228-01
2.518-01 3.,42F=-01 o] ot o] ot 4,6RE-01
2007 <01 4o 15E =01 3 K K a 5. 88E-01
1.58F=01 4.90F-01 S & & 5 7e26E-01
Le2bh=0! 5eb4E=01 [ N [ s A.73£-01
1,00F=0y 674F=0} o v o . 1.,06E+00
7 oGttt 8.126-01 z = - 2 1.30E+00
6.31F-07 9.32€-01 i g [ s 1 4HE+00
Sa01F-0) 1.11F+00 2. 2 2 3 1. 7T1E+00
3.98E-02 1.28E+00 g ] ] 2 2.056+00
T 16F-N2 1,47k +00 i 4 H 2.62E+00
2.516-02 1.71F+00 2 K] £ 2 3,14E+00
2.00F=0? 1.89F+00 ) - 3.47E+00
1e98F=0) 2.05F +00 4,00E +00
1e20F=02 2.26F400 - 4.34E 400
1400F=0) 204K 400 4,62E+00
1.04F-07% 2576400 4 T9E +00
6317 =03 2+ 12F+00 5¢13E+00
S5.01(=n} 2483E+00 ©.32F+400
4.206-03 24970400 54 70E +00
OPERAT[ON 525945 4 43200 43545
TINE (M) 44640 41760 44640

THRESHOLD PERCENT OF TIME THAT RATE IS GREATER THAN THRESHOLD

RATER

(MH/UINY S aug SEP oer Nay orc
7.94F+00 0.00F+00 0.00F +00 0.00F+00 0,00F+00 0,00 +00 0.007+00
6.31F400 0.00£400 0400E+00 0.00(+00 0,008¢00 0,00L:+00 0,001 +00
5.,01F+00 0,00 +060 0. 00F +0N 0,006+ 00 0,00 +00 0,008 400 0.00E+00
3,90F+ 00 0,00F+00 0,00£+00 N.00F+00 0,007 +00 0008 400 0,00F+00
I A6F 060 0400F+00 0.00%+00 0. 00K +00 0,00£400 0.,00E+00 0,00E+00
2.51F400 #e96E~03 0.00F+00 0, 00E+00 0,00F+00 0.,008+00 0.00E+00
2.00F400 1.70£-02 0, 00F 400 0. GOF+00 0,008+ 00 1. AS1=02 0.00F+00
1.58F +00 To176-02 R, 96F=03 9426F-03 0,00F +00 24181 =02 0.00E +00
1e26%400 1+ 70E-01 4 hRE =02 1.85F =07 0.00F+00 2.186-02 0.00F +00
1.00F+00 2451601 8,967 =02 6.0RE-02 0,00F +00 4,634-02 0.00€ +00
T494€::01 3.49¢=01 1.70€-01 TeH1E-02 2.60E-02 1.,026-01 84,96E-03
64316=01 4¢51E-01 3.326-01 1.11€-01 5.IRE-02 2.04F=01 1.,196-02
5,017 =01 5,821 =01 4 HTE-O] 1.39F=01 1 1IE=02 Y0101 2ebYt=02
3Nr=0} $490E-01 $e02F~01 2. 1101 1.256-01 4,44F-01 3 SHE=02
3.160-01 To 11601 £ 490F =01 2.876-01 2.066=01 S.19E=01 621802
2.511=01 8.51€-01 Be156=01 he35=01 361E=01 S T4E =01 6.,216~02
2N0F=01 1 00E 400 1.07F +00 5.37F=01 6,)28=01 639601 1,06k =02
1.5RF=-01 1076400 1.23F400 bH.11F-01 b, 18F -] T+13€=01 8496€-02
Jo24F~01 Lelnke00 1e40E 40N T4272€=01 ToH460=01 9,076 -01 9.86E=02
1.00F-01 1.2%F 400 1, A1 400 % .63F-01 B.96E=G1 0,911-01 1.08E~01
1,948 =02 1+41F+00 2.40F 400 1, 11€+00 1.01F+ 00 1.12E+00 16256 =01
A INEF-02 1637 +00 24125400 1.36£400 1.16++00 1.31F+00 ? D6E=01
5.01F~02 181400 1, 14E 400 1. 658400 1.4201 00 1.66F +00 ?.460F~01
31.900=02 24000 «00 1 A0F+00 1.90F+00 1.6RF 400 2.096400 3.49€6-01
1 6E=02 2221000 116400 2.04F+00 2.00f + Q0 26 BE 400 3.676~01
2.017=02 2.5t +00 he22F 00 ?.95F+00 2.3 400 2. T1E+00 he2lE-0F
2,008 3 2 R0l 00 4,558 +00 7.R3IF+00 2,660400 §e101 400 by 20¢ =01
letak-02 2 9 1F 00 4,ATE400 3. 265400 2R3 400 167 +00 §4f 1E=01
1.786-02 1,291 400 S 04F 400 3,706+00 3,071 100 3,700 400 6,008 -01
1.006-0? 1.59F 400 A llfe0n 1.810+00 1210 400 1,94 40 6.270=01
7,044 =03 3328400 &, 11F 400 3,930400 3490100 4.08F 4 1) Baen0F <01
hoVLE=03 4 o078+ 00 (YA A, 16E+N0 1,61% 00 L4201 «00) 1021300
5,011 -03 4131400 701 00 4,207 40 3, 16F 00 PRSI RYT 14 12F o200
4,20F =03 44516000 T 628000 4, 30E+00 1,90 00 Hah 800 1130000
(OrFRALION he ka0 H6 640 43200 hahit0 63200 466460

TIMF M)

20N

0.,00F+00
0. 00E+00
0, 00E+00
0.00€ +GO
1.85F~02
1,85F~02
4 4h3E=02
6.486-02
64 RE~02
T.416-02
1.516~01
2.41E-01
3.006~01
3,52¢6-01
H o h4E=0)
5.28F=01
64hTE-DL
T.96F-01
He63E~N1
9,44E=-01
1.07€+00
1.216400
1.516+00
1.706+00
2. 06E+00
2.33G+00
2 459E +00
2.756+00
2+96E+00
3. 10E+00
3276400
3566400
3.80E+00
3.94E+00

43200

H
3
'
N
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Table 10. Frequencies of 4-Minute Precipitation Rates Measured at Danang,
Vietnam from January 1963 to February 1964
THRESHOLD PERCENT OF TIME THAT PATF [S GRFATFP THAN THRISHOLD
RATE

(MM/MIN) ANNUAL JAN FER MAR APR MAY
7,94E+00 0,00E+N0 0.N0E+00 0.00F¢00 0.00F+0C 0.00F+00 0,00E400
6.21E+00 0.,00€E+00 0.00F+00 0.00E+00 0,00F+00 0.00E+00 0.,00E+00
5,01€+00 0.00F+0N0 0, 00E+N0 0,00C+00 0.00C+00 0.00F+00 0.00E+00
3,.98E5+C0 0,00E+00 G4 00F+00 0,00F+00 0.00E+00 0.00E+00 0.00E+00
3.16E400 6472E-04 0. 00€E+00 0. Q0E+ DO €¢,00E+ 00 0.00E+00 0.00E+00
2.51E+400 6472E=-04 2., 00F+00 0.00F+6 0.00E+00 0.00E+00 0.005+00
2.00F+00 3436€6-03 b, H8F =03 0. 00F+00 0,00E+00 0+00E+00 0.00E+00
1.58€+00 9,61E-03 «,436-03 0.GOE+00 0.,00E+00 0.00E+CO 0.00£+00
1.26F+00 2.22E=02 1434E-02 0, 00E+00 0.00£+00 0.,0GE+00 0.00£+00
1.00E+00 3.76E-02 2,69F=02 0.00E+00 J,0NE+00 0.00E+00 0.00E+00
T.94E=01 6.86E-02 5+3RE~02 0, 00E+00 0.00E+00 0.00E+00 0.00E+00
6.31E~01 1.06E-01 6.276=02 0.00E+00 0,00F +00 0.00E+CO 0.00t+00
5.01€-03 1.60€-01 8.516-02 9,75L~03 0.0NE+00 0.00E+00 0.00E+00
3.98E-01 2.19€-01 1. 16E-01 1.466-02 0,00F +00 0.,00E+00 0.00£+00
3.16E~01 2493E-01 2.02€-01 1.9%-02 0.00£+00 0.0NE+00 0.00E+00
2.51E-01 3,79€-01 2.736-01 3.641E-02 B.94E-03 0.00F+0Q0 0.00E+00
2.00E-0) 4,92(=01  3,77E-01  6.346-02  3,58E-07  0,00F+00  0.00E+00
1.5RE-01 6.31E-01 5.33€-01 1.02F~01 1.52E-01 2.,78€-02 0.,00E+00
1,26€-01 T.84F~01  T.46F=01  1,46E-01  2.516-01  5.56F~02  0,00€+00
1.00E-01 9436601 1.02E+00 1.80E-01 2.,78E~01 8.33E-02 0.00E+00
7.04F-07 1136400 1,326+00  2,83F=01  3,056-01  1,118~01  8,966-03
6.31E=-02 1.356+00 1.68F+00 3.75€=01 3.326-01 1.96€~01 1.79€~02
5.018-02 1.65F+00 24228400 Se51E=01 3.41E-01 3.74E~01 3.586-02
3.90€6=02 1.89F+00 2.61FE+00 6.87E-01 3.676-01 4435E~01 B8.96F=02
3e16E-02 ?2.15€+00 3.00E400 9,31E-01 3. 76E-01 6439801 1.52L-01
2.516-02 2,43E400  3,52F400  1,136¢00  4,03E-01  RLA3F=01  2,60E-01
2.00F-02 2756400 4,D0F+00 1. 43F+00 4sSTE=0) 1.0RE+00 3.14E=-01
1.5RF-02 3.002+00 L LRF 400 1.71F+00 4,75€-01 1.316+00 3.85€-01
1e2AF=0", 3.9RE400 & ,96F 400 1.99E+00 5.026-01 1.58F+00 5.,02E=01
1.00€=02 30726400 S5¢h6F+00 24372F+00 9.206-01 1.71F+ 00 $e82E-01
Te94E~03 4,06 +00 5.03F +00 24626000 5438€E-01 1.80E+00 6463E-01
He316=03 4439F+00 bW TE+00 ?.89F+N0 S5.65F-01 240hF¢00 7.898=-01
5S¢ F=03 4e6TE 400 6 T2F 400 3, 30F+00 Se656-01 2296400 8,428-01
4.20€-03 4,089E+400 6.98F400 3,50E¢00 h,T2F-01 2+50E+00 R.67E~01
NPERATION 695060 89280 42080 4h640 43200 46640
TIME {MIN)

THRESHNLD PFRGENT NF TIMF THAT RATE 1S GREATER THAN THRESHOLO

RATF

LIILILY L Aue see A Noy OFC
T.94F+00 0.COF+00 0.00F 400 0. 00€+00 0.,0GF+00 0.D0E+0N 0.00C+00
6J31F+00 0,00E+00 0,N0F+00 0,00F¢0D 0.00E+00 0.00E+00 0.00E+00
S5.01F+00 0.00E+0D 0, 00F+00 0,006+ 00 0.00E+00 Q0. 005L+00 0.00E+00
3.08F+00 0.00F+00 0.00F +00 0,00€+00 0,00E+00 0,000+ 00 0.00F+00
3.16F¢00 (. 00F+ 00 04.00F +00 0, 005400 R O6E-03 000F+00 0.00E+00
2+.51F+00 0.00F+00 Q. 00F+00 0.00F+00 iHe96F =03 0.00F 00 0.00E+00
2+00F+00 0,70%4+00 G.NOF 400 1.04£=02 1.96E~03 0,008::00 1,44E-02
1,588+ 00 1.79£~02 1 ROF=072 9¢56E-02 R,96E-07 0006+ 00 2+87E-02
14266400 3.98E=02  2,708-02  1.02E-01  3.,58E-02  6.56F=02  2.87E-02
1.000+00 3.5RE-02 2,700=02 1.940=01 T.176=02 1.02€-01 4.31E~02
Te94F-01 B.96F=02 4,4GR =02 2.87E-01 1,97€6~01 1.676~01 54756-02
6.31E~01 1.250-01 b0 =02? 5.00F-01 3.0%~01) 287160} B8462€-02
5.01€-01 1.52E~01 b bl =) T+ 69E=0] 4, 30F-01 4o 01F~q] 1.72C-01
3.986~01 1.976=01 1,158=01 9.81€-01 5.91E~-01 6439C0~01 2413E-01
3.16F-01 2.51F=-01 1.ROE=~01 L 24F+ G0 1, 87E-01 1.406~01 5417€-01
2.517=-01 2 J18F=-01 2,10F=01 1.546E+00 1,013F+00 HNaken] To16E=01
?2.0nF-01 3. Y2601 3. 1F-01 1.ATE+00 1,376+ 00 1.13E00 1.14E+00
1.50€=-01 35AF-01 4y13F=01 2424400 1, 60k+00 1.03E400 1.68E+00
1.26€-01 3.85€-01 5.03F=01 20h2F400 1.93F400 te73F+ 00 24186400
1,00F=01 4,30E-01 S R4F=01 2,908+ 00 2.20F+00 2038400 24695400
Te94E=02 A5 I1E=01 7.,10£~01 34300100 2.630+00 2¢29F+00 3.45F+00
631 E=02 5.20F=-01 B128-01 3916400 3, 1HE+00N 2.61F+ 00 4.02£+00
S5.01k-02 6, 00801 1.01E400 44 39E4 00 3 THE 0D JJlafson H 0L 400
3.98F=-0? b6472F=01 1.19F+00 48TH+00 4,31F400 3.51F200 9650100
3.16F-02 TLAGE-01  1.47F400  H.I9ES00  4,0260400  2.04F000  S.HIE00
2.516-02 BH90-01) o108 +00 415400 5+51F400 he2504 00 64226400
2001 =02 1.001F400 2.00( 400 YRR & 36E4 00 4o B1E L 00 be62E 400
1 5RF-02 Vo52F+00 247221 400 6aOTC0D T.18E4+00 W RIT 00 T.21L+00
14 26F =02 1.60F+00 24408400 T.94E+00 T.RE+ 00 ES AN 1.630400
100F-~02 1,597 +00 ?2.ROF+00 ROOELO0 As I6F300 S hOE 00 8.07F+00
T7.04F=03 1.6H5400 2,051 400 AL,NLE+00 0, 72F+ 00 S5.99L+00 R, 787 ¢00
631103 1271 000 34I2F 00 Q. 3RE+00 1,06t ¢01 LYY AL ] Dbt 400
5.01F=03 1 NSE+ GO 3oS5RE100 9 tRE O l1o146401 H Wt sy VRRATEN]]
4,20€-03 1404400 I AHF 00 1.0 +0) o109 <01 o 2600 2945 +00
neenAT IO 446460 446500 63200 hhha 41200 21040

TN (MIH)

an

0.00€+00
0.00F+00
0. 00F+00
04 00E +00
0.00F+00
0.00E+00
0.00E+00
0.00E+00
0.00F +00
0,00E+00
0.00€E+00
0,00E+00
0.00E+00
0.00E+00
0.00F +00
0.00F+00
0400 +00
0.00E+00
9.26E-03
9.26E-03
3.70F-02
9.26E~02
1.11E-01
lo39E‘ol
1.48E-01
1.94E-01
2413E-01
2¢31E-01
24.69E-0)
2096E~-01
3.06E=-01
3443E-01
3.89€-01
4.07E~01
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Frequencies of u-Minute Precipitation Rates Measurec -at Pleiku,

Table 11.
Vietnam during the years 1963 and 1965

THRFSHOLD PERCENT OF TIME THAT RATE IS GREATFR THAN THRESHOLD

PATE
{MM/MIN) ANNIAL JAN FEA MAR AR MAY
7.9F+00 0.00F +00 0,00F+00 N, 00E+ 00 0,00E+00 0,00 +00
6,31F+00 0.00F +00 0.00F+00 0.,00E+00 0.060F+00 0.006+00
5016400 V. 00E+00 0.COE+0D 0.00F+00 N,006+00 0.00E +00
3.,90F+00 0.00E4+00 0.00E+00 0.00F +00 N.00C+00 0.00E+00
3.14F+00 5.00E~04 0.00E+00 0.006+00 0.,00E+00 0.00£+00
2.51F+00 2.54E-03 0.00£+00 0,000 +0f 0.00E+00 0.00E+00
7 «ONE+00 64,6003 0. 09E+00 n.0DE+00 4.63E-03 1.796=-02
L.58F+00 9,658-03 0.C0E+00 0.00F +00 4,63E=-03 2.246-02
1.26€200 1.736-02 0.00E+00 0,006+00 2.31E~-02 3.58F=02
L.00F+00 2,696-02 . 0.00E+00 4 HBE-0D 3.706-02 6.276-02
7.94F=01 4.2 T€-02 g 0.00E+00 B.96£=03 54.568=-02 7.626-02
4.31F=01 6.,30E-02 g 0,00F+00 8.966-03 T44)E~02 1.216-01
5.01E=01 8.896=02 . 0, 00E+00 1436E-02 8.336-02 1.66E-01
3.9nF=01 1.276-01 % 0.00E+00 2,20F=02 1,11€-01 2.28E=-01
3.145E-01 1.74£<01 Ci 0. 00F +00 2. 246~02 1.39£-01 2.91E-01
2.61€-01 2+186-01 - 0,00E+00 ?.245-02 1,71E=-01 3.05E~01
2.00F=01 2+ TRE~01 a 0.C0L+CN 3, 14E-02 1,90£-01 3.63E-01
1,5/F=01 3.460f-01 : 4,965-03 3.148-02 2.31€-01 4.57€=01
1.2AF=01 4oH06-0) 2 4,96F-03 3.14E~02 2.786-01 5656E=01
1.00F=01 5+836-01 0 1,49€~02 3.586-0? 3,108=01 7.306-01
7.04£=02 7.31E-01 - 1,49E-02 $.38F-02 3,4 7F-01 9.01€6-01
bo 11F=02 9,15¢~01 ? 1.498=02 8.51F=02 3.75F=01 1.03€ +00
5.,01F-02 1411€+400 4 1,496=02 1.0R€-01 4426101 1.3284400
3.,92k-02 14336+00 3 3.676-02 1.08E-01 4 5hF=01 1.60E400
3 16F=02 1.58F +00 & 3, 478202 14 70E~01 4,91E~01 1.9/ +00
2.51F=02 1.476+00 ° 3.97€=02 1. 75F =01 5.,09E=01 2.356+00
2.00F-02 2.1TF+00 - b45F =02 2+51E~01 5.607=01 2,70K:400
1.58F=02 25086400 T )HE-02 787601 5.67E=01 24956000
1.24F-02 2848400 T496F~0? 3. 18E-01 A.390-01 3.35F 400
1.008-02 3.20F+00 T4948=02 3.67€-01 h,901=01 3,716 +00
7.006~03 3.58F+00 7.94E=02 4o BOLE-01 7.106-01 64161400
6.31F~03 3.89F+¢00 “W92E8~02 HoBSE=-01 Ry 158=-01 4.51E000
5.01F=03 4, 2RE+00 1. 06E-01 6+94F=01 R.13E=01 5,06k +00
6o 20F=03 4.62C+00 1o74€~011 1.26E-01 B 4TE=01 5,478 400
OPFPATION 187680 44440 80640 89280 36400 89240
TIPE (MINY
THRESHOLD PERCENT NF VIME THAT PATE IS GREATFR THAN THRFSHOLD

RATE -
LEILILE v AL sEp 0cy Hoy DEC
7.04F+00 0.00F+00 0.,00E+00 0,00F+00 0,006+00 0,00£00
6+31F400 0.00f +00 0.0NE+ Q0 0400E+00 0,00E +00 0.GOE+00
5.01F+00 0.00F 430 04N0E 00 0,00€4+00 0,006+ 00 - 0,060k +00
3.9RF +00 0006400 0,008 +00 0,00F4+09 0,00E+00 iy 0.00£+00
3.16F+00 0.00£+00 0,007 +00 0,00 +0 4,486-03 g 0,001400
74516400 0.00F+00 1.34F=07 0,260-01 4,hRF=03 hy 0,00E+00
2.00E+00 B.08F =03 1.706=02 1 RHE=02 4, HRF=03 ¢ 0.008+00
1.5%E+00 8406F~03 24 20F=02 2¢1RE=02 G 6AF=03 2y 0.00E+00
1.26E+00 8e96E-03 4 HRE=0P 5. 94F=02 e H1E=-03 “ 8.,006400
1.00E+00 ? Wh9FE=02 6,21L-02 T.61F=02 44 hRE=03 A 0.,00E+00
7.94€-01 4.60E=02 121601 9 2RE-02 4,486-03 g5 0.0DE+00
6.31€-01 T.11E=02 1.846F-01 1,301 =01 2,96£-03 v 0.00F+00
5.01F-01 1e16F=01 2201 2. 13E-01 2¢ 07 ~02 b 000400
3,987 =01 1e928-01 3.09(=01 3,26F=01 4,93F=02 e 0.00E ¢n0
3,16E-01 4412001 4,01F=0} ty 2HE=01 T 62F=00 iy 0.00E+00
2,.511=-01 50 TE=01 o ME-01 5.R3F=01 1.056-01 S, 0.00E+Q0
?.008=-01 64366 ~0L 1.266-01 8.52( -01 1.21€=01 A 0,006 +00
1,50F=01 ReH1E~0] O, A1F=01 1eQAFI 00 1, 66E=0) 9o 0.00F +00
1. 26F=01 1s 10t 400 1.2 400 14 4RE SO0 2, 11E=01 n 8.96L=03
1,006~01 1030E400  1,54F000  1,900400  2,RIF=01 MR A4901=03
1494F =02 1.6RE+00 1,94E+00 2. 455ks00 1, 67F-01 Ent Re96£=03
64311-02 2,100 2,676 400 3,187 400 5.,560-01 s 1e791:-02
5,01t =02 2, 12E+00 2,845 400 4y ORF+00 &, 7101 N 1e79k=0)
3,998-02 3308400 3.35F 00 4 N 00 6,2 1F=01 ﬂ e 1.79F =02
. 16F=02 6,001 40D 4,03 400 HehPE 0N 1o 121 400 w 2069702
2.51F-02 5.0 1F 400 4,608 400 b 6BF 00 1.486400 R 2e090=02
2.00F=02 6,298 400 S.60F 400 7.52F+00 1. 708000 T 240691 =02
1 ,“AF=02 T.63F v 00 6,197 100 {8,800 +00 LB 00 pas 2 ,69F=02
1e26F=02 ALKAF 400 7.,002F4CO 1.06F80) 20051100 apa 2691=02
1.00E=-0? 1.02F401 7.R8L 100 1200001 2.240060 o 2 0p=02
T.9F =03 1100401 8,705 400 1. 367 v 0L P H01 400 K 24091 ~02
L) F=01 14731 +01 W, 39k 100 1e47R o0 26771400 : et =02
Y01 =03 1o 341 0] 1.026+01 1. 428 40} 2,070 00 269100
44 )0F=0) Loh 3 401 1.126401 1120401 Y 15F 00 1e25L~01
nps AT [ON HWh(40 32280 43200 AN A0 0 XYY

TidE {MIN)

Ju

0.00E+00
0. 00E+00
N.00F+00
0. 00F+00
0.00E+00
0. 00E+00
0. 00E+00
?.78E-02
2.4 THE~-02
3.706-02
9.26F~02
1.206~01
7+ 04E-01
3.15E-01
3.98C-01
5,006-01
6+11E~01
7.59F=-01
1.026+00
1.24E+400
1 «S5F+00
1.84E¢00
2+ 12E400
D6+ 00
Z.946E+00
3.33E+00
3586400
3.99¢+00
4o HGES00
4+951400
5+69£400
6.0TE+0Q0
64906+00
Te56E+00
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3 Table 14, Frequencies of 2-Minute Precipitation Rates Measured on Gage-
> Line 2-40 in the Florida Thunderstorm Project from May 19, 1946
b to September 20, 1946
. THRESHOLO PERCENT OF TIME THAT RATE 1S GYEATER THAN THRESHOLO
e, . RATE
£y, (MH/MIN) ALL DATA MAY Jun JuL AUG SEP
A HAY Jun L AuG SLP
¢ 1.26F+00 1.136=03  O,00F+00  0,006+00  4,497-03 ' 0.00F+00  0.00F+00
& 1.00F+00 2.256=03 0,006 +00  * 0.00F+D0 4. 49F=03  4.44F=G3  0.006+00
S . : 7.96€6-01 P.06E=02  6,55%F=02 - 1,3GE-02  3.99F~02 1. T9F-02  0.00E4d0
6.31F=01 6.428=02  1,006=01  T.610=02  B.53F=02  3.14E-N2  4.33E-02
b 5.01€~01 1.11E-01  1.71F=01  1.02€~01 1,79€-01 3,%4€-02  1,08E-01
. 3.98E-01 1.676=01  2,27F=01 1.39€-01 2.76k=01  5.,38£-02  1.40F-01
A 3.14E=01 2 0KE=O1  7.84F =01 1.99E-01  3.71F-01 1.396+01  2.67F-01
e 2.51F=01 1.876=01  3.308<01  2,R7E-0] 5,218 <01  2.60F-01  3,756-01
% 1,907 =01 S.06E=01  4,95F=01  &,31L-01  A.91F=01  4.08F-A1  5.126-01
ks 1obite=01 6.62E=01  6,687201  A,06E=0] 8,126-01  5.RT6=01  6.35F=01
4 1.74L=01 H.A1E-01  8,306=01  8.33F=01 1.01Fs00  R,02F-0F  7.726-01
N 1,00F=-01 1LOAEe00 1, 14E-00 1,048 +00 1L10F+00  1.03F400  9,52k=01
e 7,04F=02 1.3%E400 1.,41F+00  1.336400  1.468300  1.360400  1.15E400
H 6.31F=02 1.66E+60  1.20F400  1.56E¢00 LLIRE+00  L.65E¢00 1.4 3F+00
A 8.01E-02 1.926400  2.15H+€0  L.ASEC0D  2.D7F400  1,92E400  1,66£+00
: 3,ONE=02 2.2T6400 2,607 600 2,2/6400  2.3AFe00 2,390 +00  1.92F+00
; Y 16F=02 2.66ESDD  2,ATERND 2708400 2.60Feu0 2,R6Fe00 Y 1NFe00
i ?.616=02 FO2F 400 1Rk 00 1s17k+00 1158490 1.1 RFe00 2411 +CO
Y 1.,90F=02 1,340k «00 2JAlle 0 . HhHELDD Lo huF aatd 1, (0) o 00 2.74F+00
' 1enitE-02 T.7EL00  3.06keBO 3,60E000  ,006000 4,080 ¢00  3.10f +00
1,76£=02 AL06E+00  3,22F400  4,000000  AJ3RFRGD 4.50F000  3,40F+00
1.00§=02 4, 441410 .11 400 bo st o030 Lytint send Oy 1GF 000 I.TIF+80
7.96F<03 A.60F+00  3,4IRe00 4.00100  AL9REIN0 5,080400  4,0BF+00
fo31F=03 Lo PAT 00 1,05¢ +0D L lak ey Se26f 020 S 30l 400 % 38400
S OF=03 SORF DO 3,626 00 46,9710 00 Belatsh 4030 K hhFenn Hanl RO
1,00F-03 SALLAO0  BLTAN 00 8, 120400 S, IHFeR0 S,86Fe00 4945 40
T.1hk=03 5,40F N0 3,TURON  5.24Le00  5.005009 6108000 Nl ie00
2.517-03 GuRAESD0 3.0 400 RbhEe) Ly labe 0 6,220400 5,320 +00
2 JO0F=03 S. 776 +00 ,A+00 SeHh 00 TR LIRID A ANFC00 Ha.bdt +CO
1.48F=01 65,090+ 0C 3.9 400 H.hRi 400 bob IR 0N h LB 400 5007 400
1.24E=01 G.02Es00  4,000000  S,T6Ee00  ABLENO  ALbbEeCO B UTLESGO
1,00f-07% 600400 4 DAE 00 G.876400 b HOF e 1) Ao TAFs00 Y IHf e 00
1,061 =04 AoLTESDD  6,0LFEe00  S,06EeND  AJRARON A, TUEIND 5.RIF400
A A F=0b He?3E400 4 05100 A0 DD H911 00 Y.L X0 S8 00
5.015=004 &2 8E+00 %, 0N 0 N0 Al)T1200 b, 050D b n0F0Q S e96F 00
3.98F-04 6.32F400 4 ORK +00 f 14k 400 MUY ST fo KU 400 b0 1IF+00
3oL AB=0h 6,350 10D 4,00R+A0 6 IRFeND AAGT 600 £.93F400  H.11E$O0
2.51F=nt (o60Fe00  4.00F 00 6.19E400 1O2E400  ALOKECOD (.28 +Q0
?00F =04 663600 o OYF + 00 he20F2 00 T.03F00 o E 200 heshee00
1.580=04 £409F 400 64 1TF 400 hyI6EIN0 10770 7.03F+00 630400
1.26E=04 6.53E400  4,17F400  ALNIEIO0 7,13 400 1.07E+00  6,44E400
1.006=04 bHeHhE+NO 4 17F +00 Lol a0 TelTre0 7. 1000 66068200
, 7.9 E~05 6.601+00 Lo 177000 (e REVO0 T.241100 1.11f+000 & A9 00
‘é’ 6.31F=05 hohPE 400 4ol TR0 [ Y4- X0 led0F e 30 Teltib sa) Oenll 00
it 5.,01F=05 hob3IEDO 44 18F + 00 HobGE 00 le20bsrn 1. 14ré00 HeBH1le +00
2 3.90€~05 b.64EHOD  4L1BKA00  A,541 400 L26fen0  T,06F400 6,521 400
f< 3. 1AE~05 AebOEAO0  ALIRFAOA  ABOESO0 T 2TFi00 TLHIEN00 6.530+00
53 2.51F=05 GORTEAN0  ALQRFSOD  A6OEAN0 2T T.1IRe00 6,500 400
2 200505 Lok 1600 %, 107400 HohOFe 0O 1e2 1 400 To 15k 00 (9% YLXT 1))
14 1.68¢=05 &, Q400 % o 1R+ 00 Lob1k 200 1. 204k400 T4 208 DO 65600
k? 1s26F=-06 6o PO ONO Lolnf e O Hennllany 1,07 e00 Te2AF 40 OHouRELO0
9 1.00F=05 6 INESNN A 2Rk AN AUDIHIN0 T ORI T.24E400  6.59F 100
7, - TONT=0h I8 1 XL /0201 400 St 00 Te 2002} Lo 26F 0 00) Hobit 100
k- AN E=0hH G721 400 L 2014000 o621 200 T31Fe00 1, 20F 400 659 +00
5.01£-06 6720400 4206400 Ay ES00 7,300 T.26E000 hJH9F00
. NPERAT TN 177700 175AR 43200 haht0 L 640 21120,
- TIME (MIN)
.
a3
5
o

e

Zod 2




-36~

Table 15. Frequencies of 2-Minure Precipitation Rates Measured on Gage-
Line 23-42 in the Florida Thunderstorm Project from May 19, 1946
to September 20, 1546

THRESHOLD PFRCFNT NF TIME ToAY RATE 1§ GRTATER THAN THRESHOLEG
RATF e e e = "

(Ml/MIN) ALL DATA HAY Ju JuL AuG sLp

Lo OE e 00 1 12F=00 0,00F + 00 0,00E¢00 h LAF=03 0,00€6+00 0,00 +00
1.50E+00 B ATE =0 2,2L5=02 0, 0000 4 hBE=03 0.00E+00 0.00F +00
1o26Fs0N 1.008=0) G h L F -0 23 ~012 R,06F=03 R 6E-03 2.16¢-02
1008400 A LTS 1.(?F~0] e 17E=02 4,€537=02 1.34F=02 S 1TF=02
7,04F=D] 1.00F=01 ?2.016-01 R8O =02 1,25F=01 LoD IF =02 1.086-01
A1 =01 1ot T1E=01 2.5 =01 1.208-01 1.93F =01 he 12602 1,006F=0)
h,01-01 1.94E=01 FPLAUE I Ye47¢-01 2 66E=0) leNnf =01 2 38F=01
1,905 =01 2.5¢F=01 3, 10% =01 2. 2ht=01 2.910=0] 1.6l =0) 1.10+=01
2, 1406 =01 1, et F=n] 4] =) ?.96H=01 3.4 =01 24 hiF =011 4,208=01
251F=N) 4 16E=0] 7o T4F=01 4,03k~01 Yoy 0 F =(1} Yo tssF=01 9.63F=01
1 .09f =01} G, k=0 fan =01 Sentn =01 S, 69 (=0} Ga20E=01 H.710-01
160k 0] 7.00b-01 6,771 -010 L0y -n) 4. 0tren] K, 11F=0]) H.016=~n}
1 7255 =t} fe,9Gf «0) n,ant =0} Rertt} =(0] R, Hhei=is] R, 29F (1} G 31F=01
1.008=01 1.06¢F 40D 1.125 +00 G 1Ye=0l 111600 9, 1H-=0} L. 108400
T1.907=02 1.245E 400 L bt oem 1.1 % 00 1.3% 00 | P R 1.228400
6 3F-02 1678400 1 .RRESND 1 30fe00 14 445E 400 | RXA KD L. 477400
H.NLF~02 1., 22F+00 LS REURY: 1) 1oubf e 00 1, ADE« 00 1, 1. Es 030 tv60k +00
300002 2.01F 00 230k 00 1.0k 00 2o 16b000 2.015+00 1826400
31 AE=N2 M0k 00 2 hkb e LnEA0D . 2,40F 0D 2.61E000 2.04F 00
2.51F-02 2oh2E o0D 2.1k 245 e 2.15F 00 2. 17Fenn 2. 42F+00
1.09F=0? 2 .Aak- 200 2 A0 e 228000 0 3,08F0n 2.998000 7«91k 400
1,58F=0 A lalnn PR TRY D] I.0lgenin 3. 368400 4. 281e 01N 72.88F+00
1., 2AF=02 1,36k 00 S0 a0 3,216 000 3, 60f+00 N hnt oD 3.06F+00
1 ONF =0 1,87F s01) 1.8 000 Yo 3EE00 TLRAR 00 3, #5000 31,286000
T L0 Y EVINY T3 ) T, 00 A hih 400 L, 00F v (0D HeD DD 3,4 31 200
[ %3 B XY\ X1 1,906 +00 1, Gk QN L a0 4, 100 G 200D Seb2f 400
5,016-01 A YR ) 3,800 3,155 s 00 4, 38F + 00 4y 40OF ¢ 110 3,197 +00
3,088=01 5,10k 200 1,638 400 3820000 b nake0n et hren0 Y.97F 00
3.1 AE=03 4,298 +0 LI & { X X314 A aF 200 Ly [2F 000 Lo hAHF DO 5,038 +00
281k~0} PR LT RT AFR RV J.61 400 L LI %o 6Ul 00 G 1 2F400
2.000=0% L hAF 400 3746 O YR U] A )00 o loFr00 4 ,22F+00
1 J58F=01 4 L RE Q0 LR XY f, 00§00 f hHE O Ao H1L 40D fo2t 400
1.76F=0% 4,516+00 3, 10k s 4yn0f 400 5,048 100 hy “HELO0 heSht 400
1.00F-n3 S0k 00 S 19F 2 00 Ao 120 9. 00F +ug) 6y RIE4ND A 3400
Te QL =004 YA i.nFan hy 13200 5. 127480 Ly QG 0D H 521400
L3 F=04 RV It 3, 19F. 00 P T X3¢ G4 tAFeD AL BT 4 hBl: 400
5,016=04 fobht 200 1,79 «n01 By 12400 9 WA fiy Oy 400 % 000
A,a0f=0h % 708 0N 3L RO« 0D fy 2h0 400 S, 197 et .02 an0) Lo 12500
A 161 =04 4, T4k )0 R URY (O 4,26 000 S, 22F 200 L A Y ) Hholnlo 400
?2.81F=04 W T2 00 3,068 400 e 30pe 00 Ge24F 100 EPR LY LD A IHF 00
20 =0 hoT0f 010 EPLTR ST ) hLOy 00 CP-2 Y I S tith o000 Ny 26800
1 458k =04 R F D) 1 00F 160 AR 6,250 s0) Ge DYt 000 HoBLE00
1o2AF =06 TR AR OO IRARYL) LY 7% B L0405 cO0 IR
1.00F=04 L AL N0 I, GHE 0N Lyt o000 26800 S 10k D Ao tth] 4O0O
7.04f =05 & JR4E (1Y VA e wateb] 40N €L.2%F¢ 0 G, 12F 4000 o ftale v Q0
(PRI LEYILY 4 RAE 00 1,0FRe00 byt (D0 G424k 100 bl of e 0D f BGESOD
5+01F~-05% L,PR) 400 P00 G lnp +00 L. 207 40N o 14k o) f o lin 200
3,00k foy Riy 400 100800 fg by 400 K, 121 v LS EARY 1] A6l 200
It OF=0% «, 3¢ + 0O s, 09 o 0N Lot 11300 L P T | LR B LT A b 400
2451 =05 5 o RQE400) 3,00k 0N hothlbenn LYRETAIE:! q. 191 +00 AN
2.0 =0% L 00 400 1,9 0F 2+ 00 Heh IO Cg LY ¢ 50Y S 1 96 0 0VD) Ho S 200
1 ,6RE=05 TR VL aNT L on fuhle 400 TP LT RYIV) [P UTRY:0) Ny thf v 00
1,268 =05 & JRAE + 00 AL 9F s H b T 00 Sesibae 0 S luf son fo o MHE 400
NPFRALLIN 111904 11124 43200 Lhet XY 21420

TING (u14)
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Frequencies of l-Minute Precipitation Rates Measured by Gage #32

in the Florida Thunderstorm Projent from May 19, 1946 to

PERCENT

»AY
0,N0F+ 000
0, 0NF + (0

of W2
1ot =)
2e25F =02
LoV 2k =n?
Lot 6~}
2 B0 1)
3,24 0]
R )
L LTLIET 1 §
G, ek afr]
ST =011]
6% o0]
LR RT3
Nl =01
1170000
LB Fann
Vofrrd 1102
1A% en0
200 00
P R UYL
PRV L
RSN
20 400
2o IE sON
2:51hern
2,008 W00
PN S LY 1y
24025000
PN
2ot rhaln
Fut Maan
FARLET L
L MUY o 00
N ¢ T BV T4
LY
LR LIPIY 1T
L PTLI YN )
Yo# Va0
¢ 2h 4010
Lt ey
L PRTLIRY o111
1, Ve N
Y000 0N
$.090 1010
F.007 400

September 2C¢, 19u6
THRESHOLD
RATE

{MM/MIN) ALL NDATA
3.9AF 1 00 1.12€-0%
1 16E+00 3.124-03
2515400 1,290 =02
1,997 +00 2.0t =N
1.SRF«D0 Slit =0
1.20Fe00 1E=02
1.00f+00 tetaf=0}
7.064F=01 1.211 -0
h 1 F=0) ?eont =01
SrIF=01 2.1t =0
I.MRE-01 VotnE =N
T, 10k =0) LT
2511 =01 by biteb =0
1.99f =] hoiar=0)
1.5 =01 Ay VAE 1))
| RY LRI 1.2 =01
1.0 =0} Agh)f =]
T 14«0 1,008 04%0)
ho31E=02 1,120 ety
f.01F=n2 1.5 s
3,000 1449, N0
Yoink=0) Fot 2t o)
2.,51F=02 ISR
1.0f =02 ) JRak 00
1.59F=02 1.%0F +00
L 2AF=0? LI RY U
1.00F=02 I ER R
Tht=n) PALL LX)}
AV =0T PRI R
S.01E=0Y 2,00 o000
ANAr=01 P I )]
Tl aF=01 Fol0)f 200
24511 =03 213 00
?200F=0) IS R IEY))
1.58F=NY 2 F 00
1261 =03 2,23 e00y
1.00f=n3 FE R LTS
T wne 2ot o0
Ao V31 =il P FTTIY )
6,011 =16 220000
R LTS PR TTENT
A, |AF =04 2. Boennr
2515 =00 2.0 snn
2 0NF =0 PR Y INT
1.58F~004 Yo enn
1.26F=D4 23N 00
1.00F N0 2402 000
NEFRAT 1NN Lreonn

TIMF (MIN)

V18R0

%nc xlug THAT RATF {S GREATFR THAN THRESHOLD

Jun

N, N0L00
G.6%F =03
1. 166=02
1o 160 -0
L, 0Lk=-n?
hafiQk =0
GO0
1o /%F =01
1.608=01
7.21E8-01
2 B9F=0]
A hnp =l
R MVIZ UL
S lul =0}
5.79¢-01
hobli=0]
Te3nk=0]
A, 1%E=01
1,03L+00
Lo 1784000
leztzen
1.9 eN0
1641 +00
1,708 400
1. 75500
1.80F¢00
1.85t+0N0
1.R5€400
1,96L+00
1.RIE0N
la8 7800
1.AREe0N
1.72Fe00
Fo9PLenty
2. 00800
2,0nE ¢00
206D
Pl 1L 0D
LTIV
191 v
2,708400
2. 700 000
2.7 00
216000
2. U Fs 00
2.3t ¢ 00
2,000

43200

Ju

0. 00F+00
2. 24F=0)
1.7 =02
Ly bBF =02
B, 06F=02
1, 28F=0)
1.66F=0]
l1.00F=Q)
2.51F=01
2uf =1}
A, 61F=01
1, GNF=f]
[T |
B 31Y =11)
b H3F=0]
T bl =(t]
0, 25F-01
1. L4F o0
1. 32000
1, 55800
1. 705400
Voitub e
24 06F400
2. 18F¢ 00
24255000
2. 20F ¢ 00
7¢Y6F 4010
2. 35F+00
2 H0F ¢
2et3ke0)
2eh4E 000
D hbbh e 0
2 hni 400
2eF s D
2520400
2.%1F 000
2 520 en0
2.5 N0
24531 ¢00
2 H0F ¢ 00
2.h1Fe00
2oblFenn
241100
2.h1F00
2eH1F+00
2.h1F000
2.61F¢00

4hLb40

Aug

4o LBE~DD
AoahE=03
1.12F=02
72 hop=02
6eNYIE=02
ho216=09
Q, RbF =02
1. 39F-01
1. Haf=n]
2 hOH-0)
1. 15001
Yo litan}
AL RS0
g br¥ =]
N WOE=0]
A 00f ~01
by 19F=N]
n0bk-01
9, lHF=0]
1,008+ 00
1.23Fe00
1. 314£400
1.417400
Lesafenn
1aulkent
LohZ2Es00
le65F 00
1oaly oN0O
Y Y AR 1]
1. 10000
Lo 26t 400
1. 1IF 00
Lo ToksND
1. 7800
e 79F 400
1 79F 600
1. 798400
1. 79000
Lo 79 000
1. 791 ¢ 000
1. 749k e00
1. 741 40D
| E SN Yy}
1 %tk s 0N
1.9%ks00
1e9% ¢ 00
1. 05400

G4 K4H0

sep

0.00F+00
3.6016-03
1.04F=02
3461F=02
1.22F-02
1.336-01
2.00F=-01
P FE=01
2.708=01
denut=il
J AR =D}
6o bt =01
Lot ) f -)]
bl =01
1.11F-01
R0 =01
9.20F=01
1.02F400

AU RD)
1400 Q0
Lot lt-o00
1507000
Leld/st e}
14201 «00
1731000
1.74F +00
1.8001+00
Lo81E000
1.H9F+00
Ve 1t 2130
20432000
2.095 400
2.168 430
2.1 U8 200
2.10K4000
2418F 000
2 20F +002
24 20R400
2200400
2.7 00
2:21F 00
2216400
2.1 4000
2.291 ¢00
24291 400
2429k 400
20?‘":'00

21720

2



R P T

'1' -~ h NS e O A AR AT Tt b WS TN s o i il e il st oo o et s | e o 5o o ——— - - - W e e o
Pt
%
e -
3 -138-
\f_
e
2
:
'
\‘:
&
E<
¥ o - . . o s .
9 Table 17. Frequencies of 2-Minute Precipitation Rates Measured by Gage #32
in the Florida Thunderstorm Project from May 19, 1946 to
(04
3 September 20, 1946
4
1 THRE S16LN PERCFNE R TIVE THAT RATE 1S GREATFR THAN [HRESHOLD
pris RATE - hani
‘g {MY/N1N) AL DATA MAY JUN JUL AUG SEP
# —— Pl . P-4 — 250
E 3,90F400 1.12F-03 0,005 +D0 0.00F +00 0,008 +00 hoth66=03 0.,00€ +00
z 1. 165600 2.254=03 0,00 +00 4. b63F=03 0,008 +00 by futsF =03 0,006 +¢00
b 7.1t +00 1,01(=-02 1.12F =02 ) o 39F-02 Re¥hb=0) HeOHE=0D 7.22F=03
B 1,904 +00 2 hukml? 1,121 =92 1, 395=02 4,03F=02 2420502 3.61F-02
2 LoSafs0n M 06602 o300 =02 2.786-02 Tet21=02 4y bit =02 b o698 =02
4 V265400 N C k02 (% A LEY: P4 6.09L=02 1o 36F=01 he?ihn02 1.04¢=01
?i . 1001400 1 2960} LY 8,08 =02 YenlF=01 AL QAL =02 1.95F=01
. T30 =00 1278 =01 FRL LRI 1.11k=n1 24016=01 te "M =0) 2608 =01
E: : AyNr=0t 2.231=01 34H TE=0) 1,518=01 2.51F=01 | RRLRLIETL ] 2 efili=01
: fonlfuny 2.0} -01 4otk =0 2, 36k-01 3o 0=0 ] 24 541 -0} 3, 32801
b .ok} 3,86F=01 LR LA 1. 101 =01 ehhl=01 1.1 =01 4ol 1EF=01
i TLals =01 LN 0 =01 G fith =¥ ] 3, 768~01 1960 =01 RYRE ) | 4ol E=-01
EPLS TN ) Y b M =0} bolhbomt ]} he26k=0] 4y J0F-0] lol) thann] S.63F=01
1o =0) 6 Al mtt} 7.045 =) b 00L=01 CYPLTRNH ey 00} 01] be351 =01
1,04 =) Ao It} R, 2 =0] Gt sE=0] b3 =01 Sah2b=00] T.076-01
) 26k Tt =0l Q.13 -0 fo b r=0] 7 oA =0 e O0) =01 d.158=01
1.00] =0} a,438=01 1ok e00) loht =01 9e32F =01 he 121 =01 8,951 =01
7 b =n? 1.00F 00 1.9 0N RoHOE=01 Pel2F 000 1o 2+ 1 =00] 1.03L+400
hodli -0 1.l et 17,5400 9,a5F~01} 1. 146+ 00 Gy dlkenl 1o/l 00
S .30 =0) 1248 000 1.87° +00 1o18Le00 1o S0E 200 1, 06400 1. 314t 400
30Kk o818 460 PR T L] 1o ne 09 1260400 1o /0h ¢ 00 Vobhsh o0
1,108 =02 Fonit s0n PRPRT YN tohile 00 14720400 « 208000 1e9h5 400
251607 1,711 400 2.30F e Yottt ¢ 00 2.D6F 400 1,%2F¢00 1 TOUF 410
1o «0) 1,026 a0 2,424 00 1o Dege00 2,208 40D 1.0 b e00 1. 725400
15 =0 DAL r0n IS Y lolr 0 2,105 00 1,61 400N 14098 ¢00
16200 =002 LYY Y1) 2,615 4100 1.4 +00 2ohbi e 1o 211 e 00 1.91%400
1.00F=02 72108 +00 SR 1,64( +D0 2o Bl G0 1. 7451400 1.9 1k e00
T.04F =1 7144500 213000 2,03+ 00 245451 400 1, 24400 }onf 400
: {21 F=03 200000 PR LTS 2, 0RF 400 PIRCT Y 1.70400 L0250 00
2 Senlf=n} 227000 2,26k 000 2. 10400 2605200 o ROS 480 2,03F 400
3 A NPt = 2000 2 10 40 Je12b+00 2.67F 400 1. 8%+ 00 2. bnfF 09
3,014 =0n} AL D] 2o end T 13FeN0 2. 60K D0 Vo ltf a0 2.1716000
2.516-01 2.1t 00 i LY ?2,19+%+00 2. 126300 1o P15 o) 2.26F 400
2.0 =03 ? 4136000 2,04%F400 2. Y9E400 7 l0k 200 | BRG] 2. 261400
1.50F=0) 2.0k 200 3,10F +n6 Z.21F4 00 2416400 1,901+ 00 24250400
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